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Abstract
Wetlands provide many functions to the environment including flood storage,
water filtration/purification, foraging, nesting, and recreation opportunities. Wetland
mitigation is the practice of replacing wetlands that are impacted by development.
Wetland mitigation may take place on-site, off-site, or through a mitigation bank. Many
authors including Dahl (2013), Robb (2002), Hallwood (2006), and Kihslinger (2008)
report that wetland mitigation is not functioning as it was intended as wetland acreage is
still being lost. Dahl (2013) found that freshwater vegetated wetlands in the lower 48
United States declined by 300,000 acres between 2004 and 2009. Many argue this
continued loss is due to a lack of agency oversight and enforcement.
As part of this research, one hundred forested wetland mitigation files were
reviewed at the Hillsborough County Environmental Protection Commission (EPC).
These files were reviewed for compliance, oversight, and enforcement. They were
permitted between 2000 and 2007 and were assessed for permit compliance at the time of
wetland mitigation release. Additionally, twenty files (20%) were field assessed for
permit compliance as well. EPC is required to monitor forested wetland mitigation
systems for a minimum of five years. If after the initial five years, the project does not
reach success (e.g. meets the success criteria set forth in the permit), monitoring must
continue until the criteria are met.
This study is a qualitative assessment of mitigation projects within Hillsborough
County. The results show that 79% of wetland mitigation projects meet success criteria
v

at the time of monitoring release; however, some wetlands degrade after time. Results
show that only 56% of field verified projects met success criteria at the time of
assessment. In order to ensure mitigation success years after creation, it is imperative
that mitigation areas be monitored until they are stable (i.e. meet success criteria for
several years).
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Chapter One: Introduction
Benefits of Wetlands
A wetland is typically a low lying area that is intermittently covered by water.
The three criteria an area must have in order to be classified as a wetland are hydrology,
hydric soils, and hydrophytic (water tolerant) vegetation (Lewis, 2001). Wetlands serve
many ecological, biological, and hydrological functions. For example, runoff that flows
into a wetland may contain excessive nutrients such as Phosphorus and Nitrogen.
Wetlands collect water while vegetation filters nutrients out before they reach the aquifer.
Furthermore, wetlands provide critical habitat for wildlife, especially those species that
depend on wetlands for food and nesting (NRC 2001). Waterfowl can build their nests in
forested or herbaceous (non-forested) wetlands. Fish benefit from wetlands by utilizing
shallow areas where larger predators cannot maneuver. Additionally, the vegetation
within wetlands provides cover/safety for smaller fish. Wetlands also provide flood
storage during heavy rain events (NRC 2001). Wetlands also help to ensure lake, river or
ocean shoreline stabilization and essential erosion control. Finally, due to their aesthetic
value, many wetlands are utilized by humans for recreation (e.g. walking/biking paths
over or adjacent to wetlands) (Lewis, 2001).
The U.S. Fish and Wildlife Service (FWS) reported that over half of the original
220 million wetland acres in the lower 48 states in 1776 (approximately 117 million
acres) have been lost since the 1700s (Dahl 1990). Wetland losses in the U.S. are
primarily due to human impact. People have filled, drained, or dredged wetlands for
centuries to make the land usable for agriculture and construction development (Dahl
1

1990). In 1970, President Richard Nixon established the Environmental Protection
Agency (EPA) to protect the environment and natural resources (Lewis 1985). The U.S.
Congress later allocated wetland regulation to the U.S. Army Corps of Engineers
(ACOE) and the EPA. Section 404 of the 1972 Clean Water Act authorizes the ACOE to
issue permits for filling, dredging, or otherwise impacting waters of the United States
(Brinson and Rheinhardt 1996). The ACOE also has the authority to deny a permit to
impact any wetland under federal jurisdiction (NRC, 2001).
Regulatory Agencies
Regulatory agencies including the U.S. Army Corps of Engineers require that
land developers first avoid wetland impacts. If wetland impacts cannot be avoided,
developers are required to minimize wetland impacts (Gardner 2011). If a developer has
demonstrated that wetland impacts are unavoidable, and they have been minimized to the
greatest extent possible, regulatory agencies may demand compensatory mitigation to
offset unavoidable impacts to wetlands. Even when mitigation is authorized, one must
demonstrate why the proposed impact is crucial to the proposed project (i.e. why the
development cannot be completed without impacting the wetland) (Gardner 2011).
There are many reasons why wetland impacts might be unavoidable in the design
of a development site. A wetland might bisect a property rendering a large portion of the
site unusable without impacting the wetland. Additionally, different zoning or local land
use design requirements can determine wetland impacts such as roadway minimum curve
radii and emergency response vehicle access requirements. One example of a design
requirement resulting in wetland impacts is a road crossing; however, regulatory agencies
require road crossings be positioned with an eye on minimal impact as required by law
(Federal Register 2008).
2

Wetland Mitigation
Wetland mitigation is defined as “the avoidance, minimization, rectification, and
reduction or elimination of negative impacts or compensation by replacement or
substitution” (Zedler 1996, p. 33). Compensatory wetland mitigation is utilized by
landowners and/or developers who impact a jurisdictional wetland. There are 4 different
types of wetland mitigation; wetland creation, wetland restoration, wetland enhancement,
and upland/wetland preservation (Federal Register 2008).
Wetland creation can be accomplished through various means. The landowner
can create a wetland on-site or off-site (NRC 2001). With on-site mitigation, the
landowner creates a wetland somewhere on the site where the impact is occurring.
Occasionally, developers create wetlands on a separate parcel of land from the one where
the impact occurs (which is off site mitigation). The ACOE requires that off-site wetland
creation be accomplished within the same watershed as the impact (Federal Register
2008).
Wetland restoration means restoring a wetland that had been converted to some
other land use. This is accomplished through any number of means. One example is
hydrologic restoration (NRC 2001). Today, many wetlands have altered hydrology due to
ditching, which drains the wetland more rapidly than would otherwise be the case
(Vileisis 1997). An example of restoration would be to fill in the ditches that channel
water away from the wetland so that water once again naturally floods a wetland.
“(Wetland) enhancement means the manipulation of the physical, chemical, or
biological characteristics of an aquatic resource to heighten, intensify, or improve a
specific aquatic resource function(s)” (Federal Register 2008, p. 19671). One type of
wetland enhancement is vegetative enhancement. This is accomplished by planting
3

desirable native vegetation within a wetland and ensuring its survival over a period of
time. Enhancement may also mean simply removing nuisance vegetation within a
wetland (Interagency Workshop on Wetland Restoration n.d.).
Preservation takes 2 forms: wetland preservation or upland preservation/
enhancement (Hallwood 2006). Although wetland and upland preservation are
occasionally acceptable forms of impact compensation, they are not typically utilized
without additional mitigation forms because they do not replace lost wetland acreage
(SWFWMD Basis of Review 2010). Wetlands are already protected by the U.S.
government, so wetland preservation is typically not accepted as the sole source of
mitigation by regulatory agencies. Upland preservation is not utilized on a regular basis
as uplands cannot replace wetlands (personal communication -Tasha Bowers,
environmental scientist, Southwest Florida Water Management District, 2011). If there
are uplands on site that provide critical habitat for wildlife utilizing adjacent wetlands,
upland preservation might be considered a mitigation option. Due to the potential for
abuse, Florida’s water management districts restrict the use of upland preservation as
mitigation for wetland losses (personal communication -Tasha Bowers, environmental
scientist, Southwest Florida Water Management District, 2011). An example of potential
abuse or misuse of this mitigation practice exists when preservation (or upland vegetative
enhancement) is proposed for a small upland area (and therefore a small number of trees
or other upland vegetation) within the project area rather than protecting an entire upland
community with significant ecological value. The water management districts now allow
upland preservation only in cases where it will protect a large tract of desirable uplands
(personal communication -Tasha Bowers, environmental scientist, Southwest Florida
Water Management District 2011). This practice does not replace wetlands because
4

compensation is provided in the form of upland habitat; yielding a net loss of wetland
acreage and function.
Mitigation banking is also an option to compensate for wetland impacts. A third
party manages and permits a large wetland that has been restored, enhanced, or created
and sells off pieces in the form of credits to developers or road builders who destroy
wetlands (Federal Register 2008). The various regulatory agencies permit credits to be
sold in order to compensate for wetland impacts. The mitigation bank must also be in the
same watershed for the credits to be utilized.
Section 404 of the 1972 Federal Water Pollution Control Act (often referred to as
the Clean Water Act) regulates discharges of pollutants to navigable water bodies and
other federally jurisdictional water resources such as wetlands (NRC 2001). In the
1980s, ecologists and biologists realized that Section 404 did not prevent a net loss of
wetland acreage or function in the United States (Roberts 1993). In 1988, the National
Wetlands Policy Forum suggested a goal of “no net loss” of wetlands and President
George H.W. Bush endorsed “no net loss” as a policy goal in 1989 (NRC 2001). The
new policy suggests that each impacted wetland must be replaced by another wetland of
equal or larger size. The “no net loss” policy laid the foundation for an expansion of
wetlands mitigation in the United States (Roberts 1993).
In addition to federal regulators, many state and local agencies regulate water
resources, including wetlands. In Florida, 5 comprehensive water management districts
are responsible for flood control, maintaining water resources in natural areas, improving
or sustaining water quality, and regulating wetland drainage (SWFWMD Environmental
Resource Permit Applicant’s Handbook, 2013). These water management districts
include: Southwest Florida Water Management District (SWFWMD, sometimes referred
5

to as Swiftmud), South Florida Water Management District (SFWMD), St. Johns River
Water Management District (SJRWMD), Suwannee River Water Management District
(SRWMD), and Northwest Florida Water Management District (NWFWMD). Figure 1
identifies all of the water management districts in Florida. In addition, many Florida
counties have rules and regulations to protect water resources, including wetlands. Local,
state, and federal agencies typically work together to protect an area’s water resources,
including wetlands.
Problem Statement
Chapter two describes how many authors identify problems with wetland
mitigation. Many studies have shown low success rates for wetland mitigation when
analyzing permit criteria. Some mitigation areas do not have proper hydrological
conditions and sometimes are not created at all. Several studies (Khislinger 2008)
revealed that less than half of wetland mitigation projects reviewed met all of the permit
criteria. Many problems arise when a permitting agency does not follow up or enforce
corrective action when a mitigation project does not show sufficient progress.
One of the local governments in Florida that regulates wetlands is the
Hillsborough County Environmental Protection Commission (EPC). They are
empowered by the State of Florida through the Special Act 84-446 Laws of Florida (LOF
1967). The EPC regulates all wetlands within Hillsborough County and works in
conjunction with SWFWMD and the ACOE.
In this study, I analyze the compliance portion of EPC wetland mitigation. I
hypothesize that EPC is proficient in ensuring permit compliance. A review of the permit
process is not included in this assessment in an attempt to focus on enforcement. An
analysis of EPC permitting would be extensive and subjective. It would involve a
6

complete analysis of the impact wetland and the proposed mitigation wetland. This study
assumes that the permitted mitigation area fully offsets the impacted wetland. A review
of compliance reveals details on how the mitigation area compares to permit
requirements.

Figure 1. Water Management Districts in Florida. This figure identifies the boundaries
of all five water management districts in Florida. (Figure drafted by Andrew Hayslip).
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My experience with EPC suggests that they follow up on all wetland mitigation
projects. Additionally, they often require corrective action for mitigation areas that are
non-compliant. It is my intent to demonstrate that EPC is proficient in compliance,
which should result in a higher mitigation success rate than a site under the regulatory
authority of an agency that provides inadequate oversight.
Hillsborough County EPC
Generally, each water management district has jurisdiction over wetlands within
its boundaries, which are based on surface watershed divides. Hillsborough County is
entirely within the SWFWMD, yet EPC has jurisdiction over wetlands within
Hillsborough County. EPC and SWFWMD work in conjunction with each other but
provide separate environmental reviews. The ACOE has jurisdiction over all nonisolated wetlands (defined as wetlands connected to navigable waters and other
downstream wetlands) within the United States. EPC’s responsibilities include but are
not limited to impact justification assessment; wetland impact and proposed mitigation
assessment; mitigation monitoring; mitigation enforcement; and, construction methods as
they affect jurisdictional wetlands.
The EPC permitting process is designed to ensure that wetland functions are
replaced when natural wetlands are impacted. The EPC (as well as other regulatory
agencies) requires a detailed analysis of an impacted wetland’s functions and quality as
well as an analysis of the planned mitigation during the permitting process. Once the
permits have been issued, EPC compliance staff must follow up to make sure that the
mitigation area is constructed according to the permit specifications.
Hillsborough County established its EPC in 1967; however, it did not begin
reviewing wetland impacts and mitigation until 1985 (Personal communication with
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Richard Batty, EPC 2013). Richard Batty, an EPC environmental scientist, has been
responsible for wetland mitigation compliance since 2006. Batty holds a bachelor’s
degree in botany from the University of South Florida. While there have been several
different environmental scientists responsible for compliance at EPC since it began
regulating wetlands, and while other staff members may assist with assessments when
needed, the majority of the assessments are performed primarily by just 1 individual.
The Hillsborough County EPC typically requires 3 years of monitoring and
maintenance (i.e. plant survivorship and nuisance plant removal) for herbaceous
mitigation sites and 5 years for forested mitigation sites. Although there is a required
monitoring period for mitigation areas, EPC is not required to release the site at the end
of 5 years if it does not meet success criteria. EPC staff visit each mitigation site twice a
year and report their findings after each site visit. Information reported includes: dates
planted and the number of planted materials used; soil stabilization measures used; percent
survival of planted species; number of plants replanted if necessary and date planted,
desirable wetland species cover; plant diversification and natural recruitment (with a listing
of species present); water quality; depth of water at monitoring event; permanently marked
photo stations; wildlife usage; overall ecological evaluation; problems encountered, and
corrective actions implemented or needed (Rules of the Environmental Protection
Commission of Hillsborough County n.d.).
When a mitigation site is recommended for release of supervision, it must then be
approved by one of the General Manager II staff members. According to Batty, when a
wetland impact is approved, a mitigation plan must also be approved at the same time.
After the project has gone through multiple reviews and is acceptable to all parties, a
Mitigation Agreement is signed by the wetland property owner and recorded into
9

Hillsborough County Public record. Additionally, EPC requires financial security (a
deposit) from the developer/landowner so that the agency can complete the mitigation in
the event that a developer claims bankruptcy before the mitigation is completed. The
EPC also requires a conservation easement over all wetland mitigation sites greater than
half an acre in size and all upland preservation/enhancement mitigation. A conservation
easement is a legal document that is recorded into public record, which protects the land
area within the easement from future development. The language within a conservation
easement varies; however, typical wetland easement language includes protection from
construction of structures, grade changes, dumping, desirable vegetation removal,
hydrology alteration, and other factors. Once the Mitigation Agreement is signed and
recorded into public record, the file is transferred internally from the permitting unit to
those responsible for compliance (personal communication – Richard Batty, EPC 2013).
Richard Batty contends that he monitors all projects with approved mitigation
plans and sends a letter to the property owner and the consultant (a professional hired by
the owner/developer to coordinate mitigation) when he verifies that the impact has been
made. This letter notifies all parties that the mitigation must be completed within 180
days of the impact. He also sends another letter 90 days prior to the mitigation deadline
if the work has not been completed. EPC requires an initial completion report from the
owner’s environmental consultant that includes an As-Built survey (a survey that shows
land elevations of mitigation areas) to determine if a mitigation area was graded in
compliance with approved construction plans. The survey also shows acreages of
mitigation areas in order to determine if it is the approved size. If there are no problems
with the As-Built survey or any of the information in the completion report (that may
contain planting information), the monitoring and maintenance period for the mitigation
10

begins. EPC requires bi-monthly monitoring reports which are provided by an
environmental professional (consultant) (Rules of the Environmental Protection
Commission of Hillsborough County n.d.). Batty typically visits a mitigation site 6
months after the initial monitoring period and annually thereafter. Batty will also
perform a site visit if the monitoring report submitted by an environmental professional
addresses problems with the wetland. He then sends a letter to the property owner
requiring that the issue be resolved. If the mitigation area achieves success criteria within
3 to 5 years, it is released from further monitoring and maintenance requirements. If,
however, after the monitoring period it does not meet success criteria, the mitigation area
remains under monitoring requirements and the EPC requires continued remediation.
Batty also performs site visits on all mitigation areas that are encumbered by a
conservation easement. These site visits are performed every 3 to 5 years. If a site visit
is impractical or the mitigation area is inaccessible, Batty performs aerial photographic
research in order to determine if the conservation easement has been violated with the
construction of roads, buildings, or other permanent structures within the easement.
Aerial research is executed by examining the most current public aerial images for
violations.

11

Chapter Two: Literature Review
Some researchers argue that mitigation sites are often failures due to lack of
sufficient water or appropriate vegetation (Erwin 1991). Worse, some mitigation areas
are not created at all despite the fact that a wetland has been impacted during construction
(Pittman and Waite 2009). Some researchers contend that the 5 year monitoring period
for many mitigation sites is not adequate and that a longer monitoring period is required
in order to ensure success (Mitsch and Wilson 1996). Many also note that
inconsistencies with the permitting process can be problematic because multiple agencies
have different permit criteria (Race and Fonseca 1996). The National Research Council
(2001) contends that wetland mitigation failure is often a compliance issue. In many
cases, the mitigation is permitted; however, there is often insufficient enforcement to
ensure that the mitigation is successful.
Wetland Acreage Lost
Hallwood (2006) argues that over half of the United States’ original wetland
acreage has been lost to human impact. The ACOE reports a mitigation ratio of 1.8:1
from 1993 to 2000; (that is, 1.8 acres of mitigation permitted for every acre of wetland
impact) (NRC 2001). The National Research Council (2001) suggests that if there is
sufficient oversight by the ACOE and if permit conditions are met, there would be a net
gain in wetland acreage. Instead, the FWS reported a net loss of over 300,000 freshwater
wetland acres in coastal U.S. watersheds between 2004 and 2009 (Dahl 2013).
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Erwin (1991) researched over 100 mitigation areas permitted by the South Florida
Water Management District and reported that the most common reason for wetland
mitigation failure was lack of appropriate hydrology. Of those 100 wetlands, only 40 had
been created. In addition, 60% of the 40 mitigation areas attempted were insufficient or
total failures.
Roberts (1993) argues that many permitted mitigation projects have little to no
functionality (i.e. they do not provide the habitat value, hydrology, or plant diversity of a
natural wetland). She notes that some wetland creation and/or restoration projects may be
complete failures 2 to 3 years after creation. Many mitigation projects consist only of a
dry pit years after construction. Others may contain the vegetative characteristics of a
wetland but do not contain the appropriate wildlife or plant species. Roberts (1993)
argues that the problem lies with developers who fail to complete projects according to
approved plans.
Pittman and Waite (2009) contend that developers are not held accountable. They
identify several mitigation projects in the 1990s and 2000s that were either not completed
or were deemed inadequate substitutions for the wetlands they were intended to replace.
Florida examples include a large condominium project in the Panhandle, a phosphatemining project in Hillsborough County, and several Florida Department of Transportation
(FDOT) projects throughout the state. Pittman and Waite also claim that the Army Corps
of Engineers (ACOE) regularly issues permits for projects that do not meet federal
requirements either as a result of politics or lack of oversight.
Habitat Replacement
Following an analysis of Section 404 permits granted around the country, Kentula
et al. (1992) reported that the most common type of wetland mitigation in the 1970s and
13

1980s was a deep-water area surrounded by a vegetated fringe of wetland plants. This
type of wetland was commonly created even when impacted wetlands were of a different
type; this is because of simplicity and a high success rate of creating deep water wetlands.
The easiest hydrologic regime to create is a deep-water regime (pond), as slight
fluctuations are not critical to the majority of the habitat area. The problem with this,
however, is that the natural landscape contains a far more diverse collection of wetland
types. The mitigation process has altered the landscape by substituting deep water ponds
for a variety of wetland types, effectively reducing hydrologic, wildlife, and plant
diversity (Bedford 1996).
In 2006, the U.S. Fish and Wildlife Service (FWS) (Dahl 2006) reported that there
had been a net gain of 32,000 acres of wetland annually between the years 1998 and
2004. The FWS utilized Geographic Information System (GIS) technology to map
wetland gains and losses in the United States. They used aerial imagery to assess 4,682
random sample plots (each four square miles) across the country. Wetland losses were
primarily freshwater swamps, marshes, and other natural wetlands. The wetland “gains”
were mainly in the form of deepwater ponds. These ponds were primarily residential
lakes, stormwater detention ponds, agriculture ponds (as in cow ponds/watering holes),
effluent water treatment ponds, golf course water traps, and mine-reclamation ponds.
Again, the functionality of a deep water pond differs significantly from a shallow swamp
or marsh. Deepwater ponds cannot support the vegetation or wildlife typically found in
natural wetlands. Natural wetlands provide many functions that manmade ponds cannot,
such as shore stabilization, water quality filtration, reduction of floodwaters, and critical
habitat for fish and wildlife (Bies 2006).
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More recently, Dahl (2013) reported that freshwater marshes and shrub wetlands
found in the lower 48 U.S. states’ coastal watersheds increased in acreage between 2004
and 2009; however, freshwater swamps (forested wetlands) in the same watersheds
declined by over 400,000 acres during that same period. The overall decrease in
freshwater vegetated wetlands within that time frame was over 300,000 acres. A key
issue is that not only is the United States continuing to lose wetland acreage, but by
failing to replace forested wetlands, the landscape is being altered.
State and federal regulatory agencies are now required to take the landscape into
consideration by requiring “type for type” mitigation (SWFWMD Basis of Review 2011).
That is, the agencies prefer mitigation wetlands to be the same type as impacted wetlands
(Redmond 2000). For example, if a forested palustrine wetland is impacted; regulatory
agencies (including the water management districts, EPC, and ACOE) now require a
forested mitigation site when feasible. Redmond (2000) also notes that the permitting
process in Florida specifically takes into consideration landscape alteration created by
wetland impacts. Florida’s water management districts are charged with addressing
secondary and cumulative impacts to the landscape/environment and how they affect fish,
wildlife, endangered species habitat, wetlands, ponds and ditches (commonly referred to
as “other surface waters”), site condition, hydrologic connectivity to the surrounding
environment, uniqueness of the area, and location (SWFWMD Basis of Review 2011).
Florida’s water management districts also require a public interest test with any wetland
impact and mitigation proposal. This test requires the owner to prove that the proposed
wetland impact will not adversely affect neighboring properties. It also addresses fish
and wildlife conservation, navigation, erosion and shoaling, recreational attributes,
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fisheries, marine productivity, nature of the impact (e.g. temporary or permanent),
historical and cultural resources, and current conditions on-site (Redmond 2000).
Permit Non-Compliance
Race and Fonseca (1996) believe that permit inconsistency is a problem when
regulatory agency requirements overlap. Often times, local, state, and federal
governments have separate permit requirements for the same mitigation area. An
example of differing permit requirements is when SWFWMD does not require mitigation
for a wetland, but the EPC does require compensation for that same wetland. Race and
Fonseca (1996) cite different studies that surveyed mitigation projects nationwide over a
number of years. They found that “in general, noncompliance with permit conditions
was the norm” (Race and Fonseca 1996, p. 95). They reference an unpublished report by
the U.S. Fish and Wildlife Service in which investigators surveyed various mitigation
sites in Texas and concluded that there was a 0.6:1 habitat creation to habitat loss ratio;
essentially, a net loss of almost half of all wetlands destroyed even after mitigation
(USFWS 1987). The report notes that problems attributed to mitigation failure include
conflicting regulatory agency goals, lack of funding (i.e. mitigation sites did not have an
appropriate amount of reserve funding to cover contingencies prior to site development),
lack of precise wetland construction plans, and lack of long term accountability for the
mitigation site (Race and Fonseca 1996).
Brown and Veneman (2001) analyzed the effectiveness of mitigation sites in
Michigan, which has one of the most rigorous regulatory compliance programs in the
United States. This study identified 319 projects that required wetland mitigation
between 1983 and 1994. Of these 319 projects, the authors selected 114 sites for
analysis. Over half of the 114 projects (54%) did not meet agency requirements. The
16

reasons for failure included the small size of mitigation areas, the lack of required
vegetative cover due to lack of appropriate hydrology, the lack of vegetative coverage
required by the permit, and the fact that some wetland mitigation sites were not even
constructed (which accounted for almost 22% of the failures). Brown and Veneman
(2001) also found evidence of specific wetland type loss (i.e. forested wetlands). Overall,
Michigan had a net loss of less than 1 full acre of wetlands during this eleven year time
period; however, there was a net loss of 71.1 acres of forested wetlands. No forested
wetland mitigation sites were created during the study period despite the fact that over 70
acres of forested wetlands were impacted. This result is a serious source of concern in
light of the fact that many impacted wetlands in the U.S. are forested.
Robb (2002) found similar results when researching mitigation permits in Indiana.
He analyzed 345 mitigation sites permitted between 1986 and 1996 by the Indiana
Department of Environmental Regulation. His research found that 214 had been
constructed, 70 were incomplete, 49 were not attempted, and an additional 12 sites could
not be analyzed due to insufficient water quality certification. The average mitigation
ratio for all of the permits was approximately 2.5:1 (that is 2.5 hectares of mitigation area
was required for every hectare of impact area). The purpose for requiring a larger area of
mitigation is to compensate for loss of wetland function between the time of impact and
the time of mitigation success (temporal loss) and possible mitigation failure. Of the 214
completed mitigation sites, 31 were selected for more detailed analysis. The wetland
types that gained in area included shallow freshwater marsh, open water bodies, and even
aquatic bed wetland. The constructed wetlands that were least likely to succeed were
deep-water marshes and palustrine forested wetlands (Robb 2002). Additionally, the
study identifies an overall loss of wetland acreage when considering the projects that
17

were not constructed. The research demonstrates how the mitigation process alters the
landscape: in short, mitigation results in fewer wetlands overall (especially deep-water
marsh and palustrine forested) but more shallow freshwater marsh, open water and
aquatic bed wetlands.
Kihsling (2008) reviewed seven studies analyzing wetland mitigation success
from 2002 to 2004. Four of the studies showed that between 55% and 69% of wetland
mitigation projects met all of the permit criteria. The other 3 studies revealed that only
18% to 46% of the projects met all of the permit criteria. In a 2002 study that Kihsling
(2008) reviewed, on average only 48% of mitigation projects met all of the design and
permit requirements. The NRC (2001) reports between 70% and 76% of federal
mitigation projects are actually implemented. Kihsling (2008) suggests that improving
the permit conditions (i.e. success criteria) may be helpful in ensuring successful
mitigation.
Permit Criteria
Mitsch and Wilson (1996) argue that vegetative cover may not be the most
appropriate indicator of wetland mitigation success. They argue that there are 3 things
that need to be addressed and understood if wetland mitigation is to be successful. The
first is to understand how wetlands function (meaning that a successful mitigation area
must have desirable vegetative coverage, and a hydrologic regime that provides flood
storage, recharges aquifers, and provides habitat for wildlife). The second is that the new,
restored, or enhanced wetland system must be allotted a sufficient amount of time to
become successful. They argue that the typical 5 year monitoring period is not sufficient.
The third is to allow nature to design a wetland by naturally recruiting species which they
call “self-design.” They note that many mitigation projects are built by an engineer,
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landscape architect, consultant, or scientist who has little knowledge of wetland function.
They contend that establishing appropriate wetland hydrology is perhaps the most
important step in creating or restoring wetlands.
Mitsch et al. (1998) propose that planting wetland mitigation areas may not be
necessary, and that if left unplanted, natural succession will create the diversity necessary
for a successful wetland. Wetland restoration and creation are commonly referred to as
“ecological engineering” and require knowledge of ecological principals in order to be
successful. Mitsch et al. (1998) propose that “self-design” and “self-organization” are
possibly the most important factors within ecological engineering. They describe selfdesign as the natural recruitment of plant species within a wetland. The species that first
colonize a wetland will provide the foundation for further colonization. This practice is
widely utilized in mitigation within the United States. The success or failure of the
system is based primarily on the survival of plants introduced to the system by humans.
Mitsch et al. (1998) contend that a wetland planted with specific vegetation may
ultimately exhibit less functionality and be less sustainable than if it is allowed to recruit
naturally.
Streever et al. (2000) disagree with Mitsch et al. (1998), insisting that “both
ecological theory and empirical evidence support the importance of planting in many
wetland creation and restoration projects.” They argue that initial planting of native
vegetation reduces the chance of invasion by exotic species. Planting in a created or
restored wetland will often times prevent soil erosion and provide a nursery crop which
can be used for future planting endeavors. Streever et al. (2000) believe that the
restoration/creation project should address which species to plant and what strategies (i.e.
strategic location of each plant within the mitigation area) to adapt during planting.
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Mitsch and Wilson (1996) found that the typical monitoring period for mitigation
projects in Florida is 5 years. After the wetland has been deemed successful and released
from agency monitoring requirements, however, the agency no longer has any authority
to continue monitoring or demand corrective action. Many of these wetlands ultimately
fail as functioning wetlands after they are released by the agency. Due to the slow
development of ecosystems and some plant recruitment (e.g. the overestimation of long
term plant survival), Mitsch and Wilson believe that the 5 year monitoring period is too
short and argue that a much longer period (15-20 years) is necessary to determine
success.
Zedler (2000) notes that mitigation permit requirements pose certain restrictions
on restoration; specifically, the permittee is bound to certain vegetative species and cover
requirements. Regulatory agencies also require mitigation areas be constructed within a
certain time frame and reach success within a different time frame. This may limit or
restrict restoration options in that certain plants may be planted within mitigation areas in
order to expedite its success, but other planting options might be a better choice for that
particular wetland. In most mitigation cases, the permit requires the site to be planted
with native vegetation. Middleton (1999) acknowledges that every restoration project
requires not only knowledge, but also luck. Luck plays an important role in mitigation
success in that the wetland can fail due to forces beyond the control of the mitigation
designer. For example, if there is an exceptionally long drought after the mitigation area
is planted, the wetland vegetation is likely to die. Likewise if there is too much water
(e.g. precipitation or high groundwater elevations), the vegetation could drown. Trees in
a mitigation area could also be hit with fungal or bacterial disease which could severely
impact the survivorship.
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National Research Council Review of Wetland Mitigation Success
The National Research Council (2001) reviewed scientific literature and heard
testimony regarding the ability of wetland mitigation to compensate for impacts to natural
wetlands. Mitigation plans are an essential part of the mitigation process. They should
contain design elements that require specifics such as grade elevations, plant species, soil
requirements, and/or hydrologic connections. The NRC (2001) found that mitigation
plans were often missing from ACOE files. Mitigation site performance standards were
also often missing from permits or when present, they were unspecific. In some instances
mitigation plans did not specify basic components of a project such as location, planting
requirements, water source, water quality, elevations, and soils. Without these specific
design requirements, a mitigation area is unlikely to be successful. The NRC committee
(2001) found that in some cases, even when mitigation plans existed and contained
specific requirements, mitigation work was often not implemented as required by the
permit. The committee also discovered that the Corps rarely inspects mitigation areas for
compliance as a general practice.
Wetland mitigation success (as well as wetland loss and gain) could be easier
tracked through better record keeping by the ACOE. A national database should be
utilized to track mitigation compliance and acreage loss/gain. Additionally, mitigation
areas would be overall more successful with specific permit criteria, adequate compliance
inspections, and detailed mitigation plans in the file (NRC 2001).
Mitigation Success
Not all mitigation projects fail. One example of a successful mitigation site is
described by Heaven et al. (2003). They performed a study that compared a 4 year old
created wetland system in Alabama to an existing (reference) wetland within the same
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watershed in order to assess the success and functionality of the created wetland. Both
wetland systems contained the same vegetative components (i.e. marsh, forested wetland,
wetland shrub, and herbaceous swales). The natural (reference) wetland was chosen for
its proximity to the created wetland, and similarity in vegetative zones, hydrology, and
aquatic ecology. The mitigation wetland was planted with bare root (small) wetland
plants but also contained a component that implemented Mitsch et al.’s (1998) selfdesign theory. The self-design component was implemented by transplanting the surface
soils within the impacted marsh to the mitigation site. Heavan et al. (2003) found that the
created wetland ultimately contained higher plant diversity than the reference wetland.
The mitigation site included 61 different plant species (64% herbaceous and 36% woody
species) while the reference wetland results had just 34 different plant species (82%
herbaceous and 18% woody). Additionally, the created wetland attracted a diversity of
bird species. After 4 years, the created wetland also had the same design characteristics
as it did when it was first constructed; meaning that it contained similar hydrology, soils,
shape, and vegetation. The overall structure of the wetland did not deviate over time
(Heaven et al. 2003).
Another successful mitigation example is described by Anderson et al. (2005),
who compared avian and anuran (amphibian) communities and diversity between 11
different mitigation sites and 4 reference wetlands in West Virginia. Researchers found
that mitigation wetlands exhibited the same or better diversity and abundance of avian
communities as reference wetlands, regardless of size. Although many of the reference
wetlands were larger (which is typically a factor in wildlife utilization) than the
mitigation sites, the latter wetlands did not exhibit different avian diversity or numbers.
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The study also shows that mitigation sites exhibit a richer plant and anuran species
environment than reference wetlands.
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Chapter Three: Methods
I investigated permit compliance by reviewing all case files of forested EPC
mitigation projects permitted between 2000 and 2007 and visually assessing a portion of
them. The file review consisted of 100 wetland mitigation projects within the county. I
field-verified 20 randomly selected projects (20% of all files). The file research provided
information on mitigation size, number of mitigation sites at each project, permit
requirements, and condition of mitigation areas prior to release from further monitoring.
The field research provided information on the accuracy of the mitigation area condition
and file research.
Permit requirements for each wetland mitigation project may vary slightly and are
identified within the conditions of the permit. Some variations include differences in the
percent of allowable nuisance vegetation, the percent of desirable vegetative coverage,
and tree/shrub survivorship. Although some researchers contend that compliance success
may be very different from functional success, I have chosen to focus on compliance
because several prior studies suggest that wetland mitigation often fails because of
inadequate agency oversight.
The entire 29 year span of EPC wetland regulation data (over 3,000 files) was not
included in this data set due to the impracticality of examining the entire file collection
and the fact that compliance has likely changed since EPC first began coping with
wetland mitigation in the 1980s. The chosen data set (2000-2007) addresses recent
wetland mitigation oversight beginning in 2000. Files permitted after 2007 were not
24

reviewed because those projects are still being monitored by the EPC. Only projects that
have (or should have) been released from monitoring and maintenance requirements were
researched for this study. The Hillsborough EPC permitted 296 wetland mitigation
projects from 2000-2007. I chose to analyze only forested wetland mitigation sites in
order to reduce the population of my analysis (total number of files) to a workable size
and because research (including Dahl 2013) has shown that forested wetlands have a
greater area of loss in the U.S. as opposed to other wetland types.
File Review Procedures
File research included a review of each forested wetland mitigation file to
determine whether or not the project met success criteria at the time of release. Most
forested mitigation areas have the same success criteria except for allowable nuisance
coverage, which is the maximum percent coverage allowed in order to meet permit
requirements. Prior to 2005, the EPC generally allowed as much as 10% nuisance
vegetation coverage in forested mitigation sites (personal communication – Richard Batty
EPC 2013). In 2005, the EPC strengthened the standard permit criteria so that the
maximum allowable nuisance coverage is 5%. The other permit success criteria for
forested mitigation requires at least 85% coverage by beneficial plant species, at least
85% survival of trees, and the mitigation area must meet the definition of a wetland (have
appropriate hydrology). Tree survival success could not be determined (and therefore
was not assessed) because the original number of planted trees was unknown. Mitigation
sites were considered successful if they reached all success criteria required in the permit.
Many permitted projects have more than 1 mitigation area. Some larger
residential projects have 10 or more mitigation areas. If one project had multiple
mitigation areas, it was considered unsuccessful if at least one of the mitigation areas did
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not meet permit criteria. The goal of the file research was to determine agency oversight,
follow up, and relative success of permitted mitigation projects in Hillsborough County.
The goal of field verification was to provide information on the accuracy of EPC files
and to provide information on the relative success of permitted mitigation projects years
after monitoring stops.
I field verified 20% of the original 100 files (20 random projects) for accuracy.
The random sites were chosen using the Excel spread sheet command RANDBETWEEN,
which is input “=RANDBETWEEN(bottom, top).” The bottom number for this random
number generator is 1, and the top number is 100 (there are 100 projects). The command
is input into Excel as follows: =RANDBETWEEN(1,100).
After generating a random set of numbers to use for field verification, 7 projects
had to be discarded due to the fact that they are still being monitored, even though they
completed the mandatory five year monitoring requirement. There were several duplicate
numbers generated and one conflict of interest (I designed, permitted, and monitored one
of the projects) as well. These cases were disqualified from field research and replaced
by other mitigation project files. After beginning the field verification portion of the
project, 3 more sites were replaced due to lack of access.
Field Review Procedures
In order to determine if mitigation sites met the criteria set forth in each permit,
each site selected for field review was assessed as it would be by an environmental
consultant and by EPC staff during semi-annual monitoring (Personal Communication Richard Batty EPC 2013). Figure 2 identifies the field reviewed projects and their
locations within Hillsborough County.
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Figure 2. Field Assessment Project Locations. This figure depicts the location of all
field assessed projects.
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Transects were utilized only for mitigation sites that could not be seen in their
entirety or could not be walked. Transects are assumed to be representative of an entire
wetland. In cases where one transect met permit requirements while the other did not (in
the same mitigation area), the transect percentages of desirable and nuisance vegetation
were averaged. One to 2 transects were utilized for each larger and “harder to see”
mitigation area. Transects shown in file research were utilized during the field
assessments when available.
Transects were utilized at 3 of the 20 mitigation sites including Florida Gas and
Transmission (FGT) Phase 4, FGT Phase 5 (mitigation areas C-1 and C-2), and
Mitigation Area 2 at Parkview Point. FGT Phase 4 mitigation area was 3.08 acres. Two
transects (shown on Figure 3) were utilized within FGT Phase 4 that were approximately
ten feet wide. Transect 1 is 530 feet long while transect 2 is approximately 500 feet long.
Both transects run east/west. FGT Phase 5 consisted of two forested mitigation areas (C1 and C-2). Mitigation Area C-2 is 3.2 acres and contains two transects (shown on Figure
3). Transect 1 is approximately 650 feet long and ten feet wide. Transect 2 is
approximately 380 feet long and ten feet wide. Mitigation Area C-1 at FGT Phase 5 is
4.3 acres and contains only one transect due to deep water and inability to access other
parts of the mitigation area. This transect is approximately 210 feet long and ten feet
wide. Mitigation Area C-2 transects run north/south. Transect 1 begins on the south side
of the mitigation area adjacent to Pierce Harwell Road while transect 2 begins on the
north side of the mitigation area adjacent to the end of Transect 1. FGT Phase 4 and 5
transects were chosen so that the results would represent the entire wetland. All transects
traverse the entire length of the wetland and are spaced far enough apart so as not to
overlap other transects. The last project where transects were utilized is Parkview Point
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(shown in Figure 4). Mitigation Area 2 is approximately 1.43 acres. It appears that the
acreage for Mitigation area 2 found in the file is incorrect. The actual acreage was
determined through an approximate aerial delineation. Both transects through mitigation
area 2 (T2-B and T2-C) are approximately 100 feet long and 10 feet long. These transect
locations were chosen to duplicate transects used in previous monitoring events. They
are named and located as shown in the file.
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Figure 3. Florida Gas and Transmission Phases 4 and 5 Transects. These are transects
that were used for field assessment of the Florida Gas and Transmission Phases 4 and 5
projects.
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Figure 4. Parkview Point Transects. These are transects that were used for field
assessment of the Parkview Point project.
Visual estimates of desirable and nuisance vegetation were documented within
each wetland. Addison and Kennedy (1987) contend that visual plant coverage estimates
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are among the most common measurements made in botany. They argue that the
researcher’s knowledge of the vegetation being assessed increases precision. The time of
year also increases precision when there is little change in vegetation (i.e. summer
months). Additionally, in order to avoid sampling error, the same observer must perform
the visual estimate.
Individual species were also documented within each wetland. Results were then
compared to permit requirements. Vegetation was assessed by determining the overall
percentage of desirable vegetation as opposed to a percentage for each individual species.
This was done in the same way that the EPC evaluates wetlands during site visits.
Additionally, the EPC permit does not require an inventory listing percentage of each
beneficial species. Although EPC identifies specific planting requirements in the
mitigation plan, neither the original species nor quantities are required in order to meet
success criteria. As long as the mitigation area contains at least 85% desirable wetland
plants, the species and individual species coverage does not matter. Nuisance species
coverage was also determined as an overall percentage (instead of a percentage for each
species). The references used to identify all species are the Florida Department of
Environmental Protection’s (1998) Florida Wetland Plants: An Identification Manual
and the Atlas of Florida Vascular Plants website (http://florida.plantatlas.usf.edu/). The
Atlas of Florida Vascular Plants website was developed by botanists at the University of
South Florida. Samples were not taken from any of the sites for identification purposes;
however when I encountered an unknown species, I took a photograph and later
identified the plant using the references above.
Lastly, the standing water elevation was noted for each mitigation area. The
mitigation sites were all observed toward the end of Florida’s rainy season (field work
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was performed in September 2013 through early October 2013). The standing water
elevation provided a good indication of each site’s hydroperiod, which is a combination
of water elevation and duration of flooding during the rainy season. The hydroperiod
was assessed by observing standing water levels as well as biological indicators including
moss lines, adventitious rooting, lichen lines, and tree buttressing. All of these indicators
identify biological responses to the seasonal high water level (where the water stages in
the wet season). Mitigation wetlands categorized as having “good hydrology” in Table 2
had standing water and biological indicators well above ground elevation (indicating that
water rises to some point above the surface in the wet season) at the time of the site visit.
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Chapter Four: Results
File Review Results
The file review identified 70 projects (70%) that met the permit criteria at the time
of release. Fifteen projects (15%) were still being monitored past the 5 year requirement;
13 projects (13%) did not meet the success criteria at the time of release; 1 project (1%)
was upland mitigation rather than wetland mitigation, and 1 (1%) was a mitigation bank
which is primarily regulated by SWFWMD.
It was not possible to determine the total acreage of wetlands impacted to
compare with the total acreage of wetland mitigation. EPC issues a conceptual
authorization for each mitigation project prior to construction plan review (i.e. at the
beginning of the project review). This authorization includes acreage of wetlands
authorized to be impacted and acreage of mitigation required. It may state a specific
mitigation acreage that has already been proposed, or if there is not a mitigation proposal
at that time, the authorization may state a minimum mitigation acreage required. Many
times the mitigation acreages, location, and design change after the conceptual
authorization is issued. EPC does not include a final impact and mitigation acreage on
the construction plan approval, which is issued prior to construction.
Table 1: “File Review Results” identifies each file name, date the site was
released by EPC from monitoring requirements, mitigation acreage, number of mitigation
sites, whether or not the mitigation area is still being monitored, EPC staff notes found in
the file describing the mitigation site, and whether or not the mitigation area meets the
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permit requirements based on staff notes. The mitigation area names shown in the table
(e.g. MA1, C2, or S2) were taken directly from the file.
The EPC released 13 mitigation sites from further monitoring even though these
sites did not meet success criteria specified in each permit. Most sites that did not meet
success criteria failed because they lacked beneficial plant coverage or they had excessive
nuisance plant coverage. For example, De la Paz driveway (site number 14) did not meet
the beneficial species coverage due to insufficient planting. The herbaceous vegetation
approved with the mitigation plan was never planted for this site. In another example,
Northbay Commerce Center (site number 49) did not meet the success criteria due to
insufficient tree survival. The file notes revealed that it contained beneficial coverage
>85%, nuisance coverage <5%, and tree survival approximately 50%.
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Table 1: File Review Results

Monitoring
Release Date

Project Name

1

Fern Grove

2

1

Total
Mitigation
Acreage

Number of
Mitigation
Sites

Still
Monitored

EPC Monitoring Release
Notes

~ 85% tree survival,
acceptable hydrology,
and ~ 85% beneficial
coverage

Meets Success
Criteria

Y

5/29/2013

1.18 ac

2

N

Hampton Lakes II
Subdivision 1

N/A

0.28 ac

1

Y

N/A

N/A

3

St. Josephs hospital North van
dyke road widening 1

N/A

0.08 ac

1

Y

N/A

N/A

4

St. Josephs hospital North 1

N/A

1.60 ac

1

Y

N/A

N/A

5

Summerfield Crossings Phase
1
2

N/A

4.48 ac

1

Y

N/A

N/A

6

Sunshine Village 1

N/A

1.85 ac

2

Y

7

TECO Fishhawk to Pearsons
69 kv transmission line 1

10/16/2012

2.20 ac

2

N

8

Whispering Woods
Subdivision AKA Walden
Woods Phase 2

N/A

N/A

N/A

N/A
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N/A
Tree survival around
85%, beneficial
coverage around 85%,
nuisance vegetation
<5%
Upland preservation
only; no wetland
mitigation

N/A

Y

N/A

4/2/2013

0.48 ac

1

N

Approximately 98% tree
survival, beneficial
coverage 85%, good
hydrology

24th St. SE extension 1

N/A

Not in file

1

Y

N/A

N/A

11

Cordoba Ranch 1

N/A

2.08 ac

1

Y

N/A

N/A

12

Covington Park Phase 6 AKA
1
Waterset Phase I

N/A

1.63 ac

3

Y

N/A

N/A

9

Walden Woods Townhomes

10

13

Cypress Point Community
Church 1

1

14

De la Paz driveway

15

Stonebriar fka Geraci 1

16

South Hampton

1

1

8/31/2012

2.93 ac

1

N

Beneficial coverage
>85%, tree survival
>85%, nuisance
coverage ~5%, good
hydrology/standing
water

Y

N

N/A

1/21/2010

0.01 ac

1

N

No herbaceous species
planted, no grading
done, wrong tree species
planted, 100% tree
survival

N/A

9.05 ac

5

Y

N/A

3/25/2013

0.84 ac

2

37

Y

N

85% survival of trees,
>85% beneficial
coverage, and minimal
nuisance

Y

17

18

19

20

21

Turkey Creek Preserve 1

Amberly Oaks Townhomes

Brookwood Development 1

Deerwoods 2

Hammock Townhomes fka
Grand Hampton
Townhomes 2

N/A

2

6/14/2011

5/27/2011

12/9/2010

5/5/2010

50.3 ac

2

1.39 ac

1

0.34 ac

1

0.026 ac

1

Not in file

2

38

N

Both mitigation areas
have < 10% nuisance
vegetation, > 85% tree
survival, and > 85%
beneficial coverage

N

N

~5% nuisance
vegetation, ~85%
beneficial coverage, and
~85% tree survival

Y

N

> 95% desirable
vegetative coverage,
well below 5% nuisance
vegeation, tree
growth/survival very
good, hydrology good

Y

N

Tree survival 93%, tree
health is good, mowing
has been going on but
EPC has overlooked it

N

N

Mitigation area TH-1
tree survival 90%,
beneficial coverage
~95%, nuisance < 5%.
Mitigaition area 22-I
desirable coverage
<85% and nuisance
coverage >20%

N

2

22

Moss Landing

23

Upper Little Manatee River
2
ELAPP Mitigation

24

Parkview Point 2

25

12/9/2010

1.41 ac

1

N

Tree survival > 85%,
nuisance vegetation is
borderline

6/25/2013

8.95 ac

3

N

Tree survival 85%,
beneficial coverage
~95%, nuisance < 5%

Y

Hydrology good,
nuisance < 5%, at least
85% beneficial
coverage, tree survival
85% for all areas

Y

Y

12/7/2011

1.07 ac

5

N

Racetrack Road Business
Park Phase 6 Expansion 2

N/A

0.45 ac

2

Y

N/A

N/A

26

South Fork East 2

N/A

0.87 ac

1

Y

N/A

N/A

27

Spray Miser 2

7/12/2011

0.23 ac

1

N

Near 100% beneficial
coverage, 0% nuisance,
>85% tree survival

Y

28

Suburban Holdings AKA
Waters and Dale Mabry
Retail Site 2

N/A

0.675 ac

1

Y

N/A

N/A
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29

30

31

32

Ashburn Square
Townhomes 2

9/4/2012

Boyette Road Widening
2
Sections 1 and 2

Charlie Griffin 39 aka Chilis

N/A

2

Diamond Hill 2

9/8/2011

6/29/2011

1.02 ac

1

1.04 ac

1

0.73 ac

2

1.09 ac

3

N

~85% beneficial
coverage, ~85% tree
survival, and 5-10%
(borderline but
acceptable) nuisance
coverage, hydrology
good

Y

N

Tree survival >85%,
beneficial coverage
85%, nuisance
vegetation minimal,
good hydrology

Y

N

Nuisance coverage is
acceptable, tree
survival/growth is also
acceptable

Y

N

All mitigation sites have
at least 85% beneficial
coverage, at least 85%
tree survival, and ~5%
nuisance vegetation

Y

Y

Y

33

Dunkin Donuts - Dale Mabry2

6/14/2011

0.025 ac

1

N

100% tree survival,
nuisance vegetation is
borderline acceptable,
site hydrology is good

34

Carriage Point aka Ekkwill
2
Subdivision

9/23/2009

3.09 ac

1

N

No release notes in file
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36

37

Highland Park Phase 2 2

Symmes Rd Bridge aka Balm
Scrub ELAPP site 2

Home Depot Riverview 2

38

Riverview Convenience and
Auto Parts Store 2

39

Smitter Reserve **

40

Tampa Bay Downs North
Road 2

5/26/2010

9/4/2012

2/23/2010

0.89 ac

2

0.921 ac

2

2.72 ac

5

N

Both sites have around
5% nuisance vegetation,
>85% beneficial
coverage, >100% tree
survival due to replants,
and good hydrology

Y

N

95% beneficial
coverage, 85% tree
survival, (inferred 5% or
less nuisance coverage),
and good hydrology

Y

N

All areas have 85%
beneficial coverage and
tree survival. Nuisance
coverage for all areas is
<5%. Good hydrology.

Y

Tree survival >85%,
beneficial coverage
>95%, nuisance
vegetation is minimal,
good hydrology

Y

6/8/2010

0.086 ac

1

N

N/A

0.74 ac

1

Y

9/8/2011

0.39 ac

1

41

N

N/A
95% beneficial
coverage, >85% tree
survival, minimal
nuisance coverage, and
good hydrology

N/A

Y

41

Waters Ave Townhomes aka
2
Solano

42

Bill Heard Chevrolet

43

44

2

Citrus Falls Commons

2

Courtney Palms Apartments

2

45

Deer Park 2

46

Grand Hampton 2

10/22/2009

0.13 ac

1

N

10/7/2008

2.18 ac

3

N

8/31/2010

2

6/11/2010

0.41 ac

1

0.41 ac

1

>85% beneficial
coverage, <5%
nuisance, 95% tree
survival, good
hydrology
95% beneficial
coverage, minimal
nuisance, tree survival
>85%, good hydrology
on all sites

Y

N

Tree survival ~100%,
minimal nuisance 5%,
beneficial coverage
>85%, good hydrology

Y

N

Tree survival ~85%,
beneficial coverage
~85%, nuisance
coverage is minimal

Y

Y

Y

5/10/2010

0.64 ac

1

N

95% beneficial
coverage, tree survival
85%, nuisance <5%,
good hydrology

5/5/2010

3.87 ac

1

N

Tree survival ~85%,
acceptable beneficial
coverage

42

Y

47

48

49

50

51

Hillsborough and Lois
Commercial Center 2

11/29/2010

Idlewild Baptist Church
2
Roadway Extension

Northbay Commerce Center

Sun City Center North
Pod D 2

Alafia Sanctuary

2

9/8/2011

2

4/17/2012

10/6/2010

12/22/2009

0.63 ac

3

0.48 ac

1

2.3 ac

2

0.2 ac

1

Not in file

2

43

N

All three areas have
>85% beneficial
coverage, <5% nuisance
coverage, 85% tree
survival, and good
hydrology

Y

N

Beneficial
coverage~85%, tree
survival near 100%,
nuisance coverage is
minimal to none, good
hydrology/standing
water

Y

N

Beneficial coverage
>85%, nuisance
coverage <5%, tree
survival is ~50%

N

N

Tree survival >85%,
beneficial wetland
groundcover is absent
due to poor hydrology.
Does not meet the
definition of a wetland.

N

N

In both wetlands,
beneficial coverage is
>85%, tree survival is
85%, nuisance coverage
is 5%

Y

52

53

54

Avila Unit 11 and 12

2

9/15/2010

Big Bear Commercial Park
Phase 1 2

10/26/2007

County Line Road/Collier
Pkwy 2

7/2/2013

2

55

Cross Creek Publix

56

Cypress Cove Townhomes

57

Emerald Greens aka Enclave
Subdivision 2

2

0.17 ac

1

0.68 ac

1

1.03 ac

1

N

>85% beneficial
coverage, <5%
nuisance, acceptable tree
survival, good
hydrology

Y

N

Tree survival >85%,
near 100% beneficial
coverage, minimal
nuisance vegetation,
good hydrology

Y

N

Had to re-grade due to
poor hydrology, ~85%
beneficial coverage,
<5% nuisance coverage,
~85% tree survival,
good hydrology
following the re-grade

Y

Y

10/1/2008

1.66 ac

1

N

Appropriate hydrology,
beneficial coverage
>95%, no nuisance
species

12/15/2009

0.081 ac

1

N

Tree survival >67%,
nuisance coverage under
control

N

N/A

1.99 ac

5

Y

N/A

N/A
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58

59

60

61

62

Fishhawk Ranch Phase 2
Parcel 2 2

Florida Gas Transmission
Company Phase 5
Expansion 2

Melovich Driveway 2

Linebaugh Ave Plantation to
Dale Mabry 2

Lithia Crossings Shopping
Center 2

2/2/2010

12/26/2007

12/10/2008

1/24/2007

11/30/2007

1.09 ac

1

7.5 ac

2

0.105

3

0.41 ac

1

0.19 ac

1

45

N

Tree survival 95%,
beneficial coverage
>85%, minimal nuisance
vegetation, good
hydrology

Y

N

<85% tree survival (but
trees were planted at a
high density), low
nuisance vegetation,
beneficial coverage in
both areas is >85%

N

N

85-90% tree survival, 510% nuisance
vegetation, and
reasonable beneficial
coverage

Y

N

95% beneficial
coverage, 85% tree
survival, <5% nuisance
vegetation, good
hydrology

Y

N

Tree survival >85%,
canopy coverage has
reduced beneficial
coverage, normal
hydrology

Y

63

Live Oak Preserve Phase IA 2

12/26/2002

12.09 ac

12

N

All sites have >85%
beneficial coverage,
nuisance vegetation
<5%, tree survival
>85% due to several
replants, acceptable
hydrology

64

Lumsden Executive Park 2

11/30/2007

0.25 ac

1

N

Tree survival 85%, 5%
nuisance

Y

65

Wendy's Restaurant 2

1/24/2007

0.191 ac

1

N

>85% tree survival,
<10% nuisance

Y

N

85% beneficial
coverage, ~5% nuisance,
58% tree survival

N

N

Mitigation area S1/S2 is
not a wetland due to
poor hydrology.
Described as mesic
prairie in field notes.
Mitigation areas S3 and
S4 have >85%
beneficial coverage,
minimal nuisance
vegetation, and good
hydrology (no notes on
tree survival).

N

66

67

Bonnie Reese

2

Rivercrest Phase 2 2

1/24/2008

4/25/2013

0.027 ac

1

2.67 ac

3

46

Y

68

Citrus Falls Apartment
Homes fka Rose Harbor 2

6/8/2009

1.76 ac

1

N

95% beneficial
coverage, <5% nuisance
vegetation, good
hydrology, ~85% tree
survival
Beneficial coverage near
100%, minimal nuisance
coverage, 85% tree
survival, good
hydrology
Beneficial coverage near
100%, minimal nuisance
coverage, 85% tree
survival, good
hydrology

Y

69

Selmon Expressway
Reversible Lanes 2

7/15/2009

4.34 ac

1

N

70

Selmon Expressway
Reversible Lanes Community
Church Site 2

6/29/2011

2.6 ac

1

N

71

Tampa Bay Mitigation Bank 5

N/A

161 ac

1

N/A

SWFWMD is in charge
of success criteria

N/A

N

All sites are described as
having either
"acceptable" beneficial
coverage or >85%.
Nuisance coverage is
described as
"borderline" to
"acceptable." Tree
survival is described as
~85%, "good" or
"acceptable."

Y

72

Tampa Bay (TBW) Regional
Reservior 2

N/A

Not in file

10

47

Y

Y

73

Wexford Apartments

2

4/7/2009

2

74

Williams Landing Phase 2

75

TBW Alafia River Intake and
Pump Station 2

76

77

78

TBW Brandon South Center
Pipeline 2

Citrus Green 2

Fishhawk Ranch Phase 2
Parcels LMN 2

1.13 ac

1

N

Tree survival ~85%,
beneficial coverage
~95%, nuisance
coverage is <5%, moist
soils

Y

Y

N/A

0.04 ac

1

N

Beneficial coverage
>85%, <5% nuisance
vegetation, and ~85%
tree survival

5/27/2004

0.22 ac

1

N

More trees planted than
previous inspection

Y

N

Both sites have >85%
tree survival, moist
soils, ~85% beneficial
coverage, and <5%
nuisance coverage

Y

N

Tree survival >85%,
beneficial coverage
>90%, nuisance
coverage near 0%,
standing water/good
hydrology

Y

N

Tree survival >85%,
herbaceous coverage
50%, near 0% nuisance
vegetation, good
hydrology

N

4/20/2006

6/2/2009

4/25/2007

1.95 ac

2

1.75 ac

1

0.20 ac

1
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79

80

81

Lake Pretty Subdivision 2

Lakewood Commercial
2
Property

HCSB School JJJ and COT
Park (Freedom High and
Liberty Middle School) 2

8/8/2005

5/5/2010

8/23/2007

0.12 ac

1

0.08 ac

1

0.65 ac

2

N

>85% tree survival,
~100% beneficial
coverage, <1% nuisance
coverage, good
hydrology/standing
water

Y

N

Beneficial coverage
~85%, open water
~15%, good hydrology,
nuisance species
encroaching from
outside of mitigation
area.

Y

N

85% tree/shrub survival,
85% beneficial
coverage, <2% nuisance
vegetation, good
hydrology ~1'-2'
standing water

Y

Y

Y

82

Montague Street Extension to
Hillsborough Ave 2

1/24/2007

0.97 ac

1

N

>85% tree survival, 85%
beneficial coverage,
<5% nuisance coverage,
significant laurel oak
and red maple
recruitment

83

North Apollo Beach 3

11/27/2006

37 ac

1

N

85% beneficial
coverage, ~1% nuisance
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84

Waterchase Subdivision 2

85

Reptron Single Family aka
West Hampton 2

86

Sun City Commercial Center
aka Welch Tennis 2

9/22/2011

12/17/2009

2/23/2007

Not in file

5

2.51 ac

4

0.11 ac

1

50

N

Mitigation area E 85% beneficial coverage
~10% nuisance, >85%
tree survival, good
hydrology; Mitigation
area A - 85% tree
survival, 85% beneficial
coverage, good
hydrology; All
remaining mitigaiton
sites - 85% tree
survival, "acceptable"
nuisance coverage, and
good hydrology

Y

N

All mitigation areas
have at least 85%
beneficial coverage,
minimal to borderline
nuisance coverage
(~10%) in 2 sites, ~85%
tree survival, normal
hydrology

Y

N

Tree survival 50%,
Excessive nuisance
species, normal
hydrology

N

87

88

89

Tampa Bayside Marina 4

Mosaic Gypsum Stack
Expansion fka Cargill 6

Commerce Park Blvd aka
Tampa Palms Area 8 aka
Tampa Tech West 2

6/16/2006

N/A

4/12/2012

0.52 ac

2

49.7 ac

2

5.93 ac

2

51

N

Coverage of beneficial
vegetation is ~100%,
Red, white, and black
mangroves dominate
lower elevations

Y

N

South mitigation area
has >85% tree/shrub
coverage, >85%
beneficial coverage,
minimal nuisance
coverage, and normal
hydrology; North
mitigation area has 95%
- 100% coverage of
beneficial species and
minimal nuisance;
normal hydrology

Y

N

Both mitigation areas
have >85% beneficial
coverage, minimal
nuisance coverage,
>85% tree survival, and
normal hydrology

Y

Fawn Lake Phase 5 2

3/23/2007

0.84 ac

2

N

M1 – normal hydrology,
tree survival >85%,
beneficial coverage
100%, nuisance
vegetation 0% M2 –
normal hydrology, tree
survival >85%, ground
cover near 100%, ~85%
beneficial coverage,
15% nuisance
vegetation
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Florida Gas Transmission
Phase 4 South Lateral 2

8/9/2007,
6/28/2006,
5/26/2006,
and
5/31/2005

Not in file

52

N

Release notes not found
for all sites

Y

92

Florida Gas Transmisstion
Pipeline Phase 4 2

10/27/2010

3.08 ac

1

N

tree survival is >85%,
beneficial coverage
85%, normal hydrology

Y

Y

N/A

90

93

Grimes Produce 2

94

MiraBay fka Harbor Bay 2

12/11/2006

0.12 ac

1

N

Tree survival ~85%,
herbaceous groundcover
dominated by cordgrass,
nuisance 10%,
(Photographs indicate
mitigation area has ~95100% coverage)

N/A

37.1 ac

2

Y

N/A

52

N

95

96

Lowry Park Zoo

2

Noell-Purcell 2

97

Plant City Crossings

98

2

99

5/20/2009

Macleish

8/8/2005

2

Tampa Bypass Canal (TBW)
2

10/12/2007

3/14/2005

12/6/2006

0.015 ac

1

1.02 ac

2

11.31 ac

2

0.046 ac

1

0.48 ac

1

53

N

Nuisance <10%, 85%
beneficial coverage,
85% tree survival, and
normal hydrology

Y

N

M1 – normal hydrology,
herbaceous coverage
was reduced because
canopy has begun
closing, tree survival is
>85%, minimal nuisance
coverage; M2 – normal
hydrology, >85% tree
survival, herbaceous
coverage is ~100%,
nuisance coverage is
<1%

Y

N

85% tree/shrub survival,
85% beneficial
coverage, and nuisance
<10%

Y

N

Tree survival >85%, no
significant nuisance
found

Y

N

85% tree survival, 95%
herbaceous coverage,
and <5% nuisance
vegetation

Y

100

Westridge aka Westmont
Oaks 2

4/5/2005

0.009 ac

1

N

100% tree survival,
groundcover >85%
coverage, no nuisance

Y

Footnotes: success criteria
1
2
3

not to exceed (NTE) 5% nuisance vegetation, at least 85% beneficial vegetative coverage, and at least 85% survival of trees and shrubs
NTE 10% nuisance vegetation, at least 85% beneficial vegetative coverage, and at least 85% survival of trees and shrubs
NTE 10% nuisance vegetation and 70% coverage by beneficial species at the end of year two

4

NTE 10% nuisance vegetation, at least 85% beneficial vegetative coverage, and at least 85% survival of trees and shrubs, and seagrass component
must exhibit short shoot density of 50/m² throughout the restoration area at the end of year three and over 50% of the restoration area by the end of
year one.

5

No success criteria because SWFWMD is lead in compliance issues

6

(1) density of trees and total vegetative coverage in forested wetland creation must be equivalent to that of similar natural systems (approximately
400 trees/ac and 70% total vegetative cover) and indication of active tree growth, (2) total vegetative cover in herbaceous areas must be equivalent to
that of similar natural systems (approximately 85%), (3) nuisance <10%, and (4) wetland creation areas must be determined to be within the
landward extent of waters of the state pursuant to Ch. 62-340 FAC

54

Field Review Results
Table 2 identifies the results of the field review sites. Of the 20 field reviewed
projects, 10 of them (50%) met all success criteria. Eight projects (40%) failed to meet
all permit criteria, and 2 (10%) could not be determined due to limitations. The sites that
could not be accurately verified due to limitations are Moss Landing and Carriage Point.
Thick vegetation prevented access to the entire mitigation area at Moss Landing.
Limitations for Carriage Point include thick vegetation and inability to distinguish the
pre-existing wetland limits from the mitigation limits. There were also limitations
including high water level and thick vegetation within mitigation area C-1 at Florida Gas
and Transmission Phase 5. It was categorized as unsuccessful due to the fact that
Mitigation Area C-2 did not meet all permit criteria.
The most common reason that mitigation areas did not meet permit criteria was
excessive nuisance species coverage. Some exceeded the allowable nuisance limits by
only a small amount; however, many of them were dominated by nuisance vegetation.
The most common nuisance vegetation found within these sites includes Ludwigia
peruviana (primrose willow), Typha latifolia (cattail), and Panicum repens (torpedo
grass). The other primary reason that sites were unsuccessful was lack of desirable
vegetative coverage. Some areas lacked the required amount of desirable vegetation due
to overcrowding by nuisance vegetation. Others lacked the required amount of desirable
vegetation apparently due to deep water which precludes the growth of emergent
herbaceous vegetation.
There was only 1 site that did not meet success criteria because it was not a
wetland (and therefore did not meet the hydrology requirement). This was Rivercrest
Subdivision Phase 2. The vegetation within this mitigation site was primarily upland and
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facultative (can grow in a wetland or upland). No hydrologic indicators such as moss
lines on tree trunks, water stains, or adventitious roots (roots extending from the base of a
tree trunk or shrub) were evident within the mitigation area. These hydrologic indicators
are indicative of standing water (seasonal high water level) during the wet season. This
wetland was also described in the EPC file as a “mesic prairie,” which is not a wetland.
There were 8 field verified mitigation areas that did not meet success criteria
during the site visit. Only 2 of these sites did not meet the success criteria in the file
review. These were Florida Gas and Transmission Phase 5 and Rivercrest Subdivision,
Phase 2. The remaining 6 mitigation areas that did not meet success during the field
review were described in the file as meeting success requirements.
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TABLE 2: Field Assessment Results

Project Name

Total
Mitigation
Acreage

16

South Hampton 1

0.84 ac

22

Moss Landing 2

1.41 ac

Number of
Mitigation
Sites

Field results

M1 - ~95-100% beneficial coverage, good
hydrology/standing water, near 0% nuisance
2 (M1 and M2) vegetation; M2 - good hydrology/standing water,
90-95% coverage by desirable vegetation, near 0%
nuisance vegetation
1

24

Parkview Point 2

2.07 ac

5 (MA1, MA2,
MA3, MA4,
and MA5)

27

Spray Miser 2

0.23 ac

1

Moist to saturated soils, 80-85% beneficial
coverage with aerial coverage, nuisance coverage
appears to be ~10-20%

Meets Success
Criteria

Y

Inconclusive

MA1 - Desirable coverage approx. 85%, nuisance
vegetation <5% , good hydrology/standing water;
MA2 (transect 1) - Desirable species coverage
~10-15%, nuisance vegetation 80-85%, good
hydrology/standing water; MA2 (transect 2) ~30% coverage in transect (10% nuisance and 20%
desirable vegetation), good hydrology/standing
water; MA3 - 90-95% desirable vegetative
coverage, 0% nuisance vegetation, good
hydrology/standing water; MA4 -~95-100%
beneficial coverage, minimal nuisance vegetation,
and good hydrology/standing water; MA5 - ~80%
beneficial coverage, 15%-20% nuisance coverage,
good hydrology/>6” standing water

N

95-100% desirable coverage, no nuisance
vegetation, good hydrology/tidal

Y
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M2 - ~70% desirable coverage, ~15-20% nuisance
vegetation, good hydrology; M3 - desirable
coverage 85%, ~5-10% nuisance vegetation, good
hydrology/standing water; M4 - ~85% desirable
coverage, nuisance vegetation 5-10%, good
hydrology/standing water

N

32

Diamond Hill 2

1.09 ac

3 (M2, M3,
and M4)

33

Dunkin Donuts Dale Mabry 2

0.025 ac

1

Nuisance vegetation ~30%, desirable vegetation
coverage <60%, good hydrology/standing water

N

34

Carriage Point aka
Ekkwill
2
Subdivision

3.09 ac

1

Desirable coverage 70-80%, nuisance coverage
~10-15%

Inconclusive

38

Riverview
Convenience and
Auto Parts Store 2

0.086 ac

1

~50-55% beneficial coverage, minimal nuisance
coverage, good hydrology/standing water

N

43

Citrus Falls
Commons 2

0.41 ac

1

~85-90% desirable vegetative coverage (aerial and
herbaceous combined), nuisance vegetation <10%
(around 5-8%), good hydrology/water level 2 – 2.5’
deep

Y

44

Courtney Palms
Apartments 2

0.41 ac

1

~85% desirable vegetative coverage, nuisance
vegetation ~5%, good hydrology/water level >1’

Y

Transect 1 – ~98% coverage desirable species, <2%
nuisance vegetation; Transect 2 – ~15% nuisance
vegetation, 80-85% desirable vegetation; M1 overall beneficial coverage ~85-90%, nuisance
vegetation <10%, good hydrology - >1’ standing
water throughout the site

Y

58

Fishhawk Ranch
Phase 2 Parcel 2 2

1.09 ac

1 (two
transects
within M1)

58

59

Florida Gas
Transmission
Company Phase 5
2
Expansion

7.5 ac

2 (C1 and C2)

C1 (transect 1) - nuisance coverage ~25%, desirable
vegetative coverage ~65%, good hydrology – >2.5’
standing water; C2 (transect 1) - nuisance
vegetation ~5%, approximately 90% desirable
species coverage, good hydrology - 1-2' standing
water. C2 (transect 2) – nuisance vegetation ~25%,
desirable vegetative coverage ~65%, good
hydrology - >2.5’ standing water

N

S1/S2 - ~95% desirable vegetative coverage,
nuisance vegetation <5%, dry soils in 95% of
wetland. Mitigation area does not meet wetland
criteria and exhibits characteristics of a mesic
prairie; S3 - ~5-7% nuisance vegetation, ~90%
beneficial coverage, Good hydrology >1.5’standing water, S4 - nuisance vegetation
~20%, desirable vegetation ~75-80%, good
hydrology - >1.5’ standing water

N

67

Rivercrest
Phase 2 2

2.67 ac

3 (S1/S2, S3,
and S4)

73

Wexford
Apartments 2

1.13 ac

1

Nuisance vegetation <5%, good hydrology – water
elevation >1.5’, desirable vegetative coverage –
~90-95%

Y

76

TBW Brandon
South Center
Pipeline 2

1.95 ac

2 (1-A and 1B)

1-A - beneficial coverage is ~90%, nuisance
coverage is ~5-7%, good hydrology – water
elevation >2’; 1-B - good hydrology – >1.5’
standing water, nuisance coverage <5%, desirable
species coverage ~95%

Y

78

Fishhawk Ranch
Phase 2 Parcels
LMN 2

0.20 ac

1

~5% nuisance vegetation, 95% beneficial aerial and
herbaceous vegetation coverage, good hydrology –
>1.5’ standing water

Y

80

Lakewood
Commercial
Property 2

0.08 ac

1 (M1)

Nuisance coverage ~35-40%, Beneficial coverage
~45%, good hydrology/standing water

N
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82

Montague Street
Extension to
Hillsborough Ave 2

92

Florida Gas
Transmisstion
Pipeline Phase 4 2

96

Noell-Purcell 2

0.97 ac

3.08 ac

1.02 ac

1 (M2)

1

beneficial coverage 90-95%, nuisance vegetation
near 0%, good hydrology - >6” standing water

Y

Transect 1 - Nuisance vegetation ~20-25%, ~2
standing water’, ~60% beneficial coverage;
Transect 2 - nuisance vegetation ~20-25% and
desirable coverage ~60%

N

M1 - ~95% canopy and herbaceous cover, 0%
nuisance vegetation, good hydrology/>6" standing
2 (M1 and M2) water; M2 - nuisance vegetation 0%, ~85-90%
aerial and herbaceous coverage, good hydrology 1-2' standing water

Footnotes: success criteria
1
2

Not to exceed (NTE) 5% nuisance vegetation, at least 85% beneficial vegetative coverage, and at least 85% survival of trees and shrubs
NTE 10% nuisance vegetation, at least 85% beneficial vegetative coverage, and at least 85% survival of trees and shrubs
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Y

Table 3 identifies all of the projects that were field assessed. This table (along with Figure 1) identifies the location of
each site including GPS coordinates and adjacent streets, type of project, and date the project was assessed. Figure 4
graphically shows all of the field verified wetland mitigation projects in Hillsborough County.
Field Assessment Project Locations
TABLE 3: Field Assessment Project Location
Project Name

South Hampton
Moss Landing
Parkview Point
Spray Miser
Diamond Hill
Dunkin Donuts - Dale
Mabry
Carriage Point aka
Ekkwill Subdivision

GPS coordinates

28.069766°
-82.642554°
27.836743°
-82.312484°
27.925852°
-82.298983°
27.858036°
-82.549182°
27.960995°
-82.247939°
28.012815°
-82.505566°
27.831255°
-82.361255°

Riverview
Convenience and Auto
Parts Store

27.865375°
-82.326201°

Citrus Falls Commons

28.057845°
-82.580715

Street location

Site description

Reptron Blvd,
Tampa, FL
Silver Fern Way,
Riverview, FL
West Lumsden Road,
Brandon, FL
Picnic Island Blvd
Tampa, FL
Sydney Road
Valrico, FL
N Dale Mabry Hwy
Tampa, FL
Symmes Rd
Riverview, FL
SE corner of Balm
Riverview Road and
US 301
Riverview, FL
SE corner of
Westwind Dr. and
Sheldon Rd
Citrus Park, FL
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Date of assessment

Single family home subdivision

January 29, 2014

Single family home subdivision

October 12, 2013

Single family home subdivision

January 30, 2014

Industrial (reconstruction of Port
Tampa Channel)

August 31, 2013

Single family home subdivision

August 31, 2013

Commercial

October 13, 2013

Single family home subdivision

August 31, 2013

Commercial

September 14, 2013

Commercial

September 12, 2013

Courtney Palms
Apartments

27.925410°
-82.349258°

Fishhawk Ranch Phase
2 Parcel 2

27.850686°
-82.210488°

Florida Gas
Transmission
Company Phase 5
Expansion
Rivercrest
Phase 2
Wexford Apartments
TBW Brandon South
Center Pipeline
Fishhawk Ranch Phase
2 Parcels LMN
Lakewood
Commercial Property
Montague Street
Extension to
Hillsborough Ave
Florida Gas
Transmisstion Pipeline
Phase 4
Noell-Purcell

Courtney Palms Blvd
Tampa, FL
Fishhawk Crossing
Blvd
Lithia, FL

28.055249°
-82.227816°

Pierce Harwell Road
Plant City, FL

27.825587°
-82.210488°
28.000360°
-82.361602°
27.795784°
-82.133895°
27.839583°
-82.240659°
27.934907°
-82.310129°

Crest Side Blvd
Riverview, FL
Breakenridge Park
Dr. Tampa, FL
Wendel Ave
Lithia, FL
Heroncrest Ct
Lithia, FL
South Lakewood Dr.
Brandon, FL

28.017660°
-82.606546°

Multi-family residential
subdivision

September 14, 2013

Single family home subdivision

September 14, 2013

Industrial (gas line extension)

September 14, 2013

Single family home subdivision

October 12, 2013

Multi-family residential
subdivision
Industrial (Tampa Bay Water
pipeline project)

October 13, 2013
October 12, 2013

Single family home subdivision

October 6, 2013

Commercial

October 6, 2013

Montague St.
Westchase, FL

Street extension

October 5, 2013

28.051368°
-82.226148°

Pierce Harwell Rd
Plant City, FL

Industrial (gas line extension)

October 6, 2013

28.064766°
-82.623179°

Citrus Park Dr.
Westchase, FL

Single family home subdivision

October 5, 2013
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Chapter Five: Discussion
EPC Proficiency
This study hypothesized that EPC is proficient in ensuring permit compliance.
Out of the 100 project files, 70 of the mitigation files (70%) demonstrated success for all
mitigation sites within each project. Field verification identified 18 out of 20 sites that
could conclusively be evaluated. Of these 18 projects, 8 contained at least 1 mitigation
area that did not meet permit requirements; leaving 10 projects (50%) that exhibited
100% permit compliance.
The file review results show that there is regulatory oversight within the
Hillsborough County EPC. Every forested mitigation project that was permitted by the
EPC between 2000 and 2007 was carefully monitored by EPC regulatory staff. Each of
the project files contained information on how the EPC ensured (or at least attempted to
ensure) wetland mitigation compliance. File review identified many projects that were
monitored for longer than five years due to lack of compliance. Many projects within the
file review revealed that replanting, re-grading, and nuisance species control were
required (sometimes several times within one project) in order to bring mitigation areas
into compliance.
Although EPC oversight was proficient, there were 13 projects that were released
from monitoring and maintenance requirements despite the inability to meet success
criteria. In many cases, the release followed a lengthy monitoring period where many
different tactics were implemented to attain success. After several unsuccessful attempts,
the EPC released the projects in order to avoid additional costly remediation.
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The 70% file review success rate appears to be higher than the success rate
reported in other studies. In a 2008 analysis of wetland mitigation compliance,
Kihslinger notes four studies of wetland mitigation projects permitted by the ACOE. All
four of these studies reported between 55% and 69% of projects met all of the permit
requirements. She notes that another three studies report between 18% and 46%
compliance with all permit requirements. In a study by Brown and Veneman (2001), 114
projects in Michigan were assessed for permit compliance. Only 54% of those projects
met all agency requirements.
Although the file review suggests that the Hillsborough County EPC is proficient
at oversight and enjoys a higher compliance rate for wetland mitigation projects, the field
results show that the success rate is not as high. Some of the mitigation areas that met
permit requirements after the required monitoring and maintenance period could have
degraded over time. Only 10 out of 20 projects assessed in the field met all of the permit
requirements. This appears to be comparable to results provided in other studies.
Spatial Data
At first glance, the spatial distribution of field reviewed sites in Figure 4 appears
to reflect a pattern; however, many of the projects that had 1 failing mitigation site also
had 1 or more successful sites on the same project. Three projects that contained failing
mitigation areas also contained more than 1 successful mitigation area. For example,
Rivercrest Phase 2 had 2 successful mitigation sites and 1 unsuccessful site; Parkview
Point contained 4 successful mitigation areas and 1 unsuccessful site; and Diamond Hill
Subdivision had 2 successful mitigation sites and 1 unsuccessful site. The map suggests
“failure” at these three locations, but the fact is that 8 mitigation areas related to these 3
broader projects succeeded while only 3 areas failed.
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The projects that did not contain any successful mitigation areas were Dunkin’
Donuts, Riverview Convenience, Lakewood Commercial, and Florida Gas and
Transmission Phases 4 and 5. These projects are all located in different areas of
Hillsborough County. The projects are located in Tampa, Riverview, Brandon, and two
projects in Plant City. The Dunkin’ Donuts, Lakewood commercial, and Riverview
convenience store mitigation sites are all located in urban areas and are all relatively
small (less than 0.1 acre). Water quality could play a factor in the failure of these sites as
it appears that there is no pre-treatment for nearby surface runoff discharging into the
mitigation area (i.e. all of the site pollutants discharge directly into the wetland). This
could cause additional nitrogen and/or phosphorus pollution which could potentially
increase nuisance vegetation.
The Florida Gas and Transmission Phase 4 and 5 projects are located in a rural
area of Plant City where surface water quality issues should not be a large problem.
There is only modest agricultural activity in the area surrounding the projects, which is
unlikely to adversely affect water quality and increase nuisance vegetation in mitigation
wetlands. Both projects are owned and maintained by Florida Gas and Transmission and
have similar water depth, tree species, and sizes. Both FGT projects also failed due to
excessive nuisance vegetation including torpedo grass and Bermuda grass. Since these
projects are in close proximity to each other (i.e. across the street from one another), it is
possible that there is an upstream nuisance seed source that invaded both wetlands.
It is not likely that there is a spatial pattern for mitigation area failure. Although
some failed projects were in urban areas, other mitigation projects that contained
successful mitigation sites were also located in urban areas. Parkview Point is located in
an urban area of Brandon, FL. This project contains 5 mitigation areas. All but 1 was
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successful. The largest wetland on site (1.43 ac) was the only failure. The successful
mitigation areas on site range in size from 0.04 ac to 0.41 ac. Mitigation size and
location are not as important as design. Without proper construction design (i.e.
elevations, hydrologic connection to other water bodies, nearby seed source, and so
forth), a mitigation area is doomed to failure regardless of the location.
Mitigation failure could be a result of an upstream nuisance seed source or a bird
flying into a wetland from another area that carried nuisance vegetation on its body or in
its excrement. If a mitigation site contains any area not covered by vegetation (permits
require only 85% beneficial coverage), nuisance vegetation could take hold if it is
introduced. Mitigation success or failure is likely also dependent on the percent desirable
coverage and the percent nuisance coverage at the time of release. A mitigation area that
contains 0% nuisance vegetation and near 100% beneficial vegetation at the time of
release has a much better chance of maintaining success after several years than a
mitigation area that had 10% nuisance coverage and 85% beneficial coverage at the time
of release. Both scenarios meet permit requirements.
Field Observations
Although many of the field assessed mitigation sites did not meet success criteria,
some of them were beneficial in many ways and provided desirable habitat for wildlife.
For instance, one of the mitigation areas within Florida Gas Transmission Phase 5
Expansion contained nuisance vegetation in excess of 10%; however, the wetland
appeared to contain many desirable wetland qualities including a high density and
diversity of desirable wetland trees (at least four different species), good hydrology
(standing water >2 feet high), and a large undeveloped upland buffer. These qualities are
all found in highly functioning wetlands.
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While some mitigation sites did not meet the permit requirements but were
ecologically beneficial, the opposite was also true in some instances. In the case of
Montague Street Extension to Hillsborough Avenue, the mitigation site identified
minimal (near 0%) nuisance vegetation, 90-95% desirable vegetation, and good
hydrology (6-12 inches of standing water). The success criteria require 85% desirable
vegetation and 10% or less nuisance vegetation. Although this wetland provided certain
ecological benefits, there was a 6 foot chain link fence around the entire wetland
prohibiting wildlife migration. Although the mitigation site abutted a pre-existing natural
wetland to the west, a chain link fence was erected between the two wetlands prohibiting
wildlife (specifically medium to large sized mammal) utilization; yet because the sites
met permit criteria, they are judged “successful.”
Many of the commercial sites not only did not meet permit requirements due to
excessive nuisance vegetation and inadequate beneficial vegetative coverage, they also
had chain link fences surrounding the wetlands. These wetlands were often small (less
than 0.50 ac), isolated wetlands that were inaccessible by certain wildlife. One example
of such a mitigation site is Lakewood Commercial Property. This wetland was small
(0.08 ac) and was hydrologically and geographically disconnected from surrounding
wetlands. The wetland was constructed utilizing retaining walls instead of grading the
surrounding ground. Utilizing a retaining wall for construction maximizes the use of
space; however, it leaves no green space surrounding the wetland. This mitigation site
was surrounded by concrete on three sides and a drainage ditch to the north. It was also
surrounded by a 6 foot high chain link fence. These factors alone make this a poor
replacement for the natural wetland that was impacted to construct the commercial plaza.
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This mitigation site also contained a high percentage of nuisance coverage and a low
percentage of beneficial vegetation (approximately 35-40% and 45%, respectively).
The Dunkin’ Donuts Dale Mabry site also did not meet the success criteria
(containing approximately 30% nuisance vegetation) and was surrounded by a high chain
link fence preventing wildlife migration. Like the Lakewood Commercial Property, this
site was surrounded by concrete (constructed utilizing a retaining wall) and a chain link
fence.
Many of the mitigation areas constructed in residential areas seemed to contain
mitigation sites that more often met success criteria than the commercial sites. There
were 4 commercial sites within the randomly selected field reviewed projects. Of these 4
sites, only Citrus Falls Commons met success criteria. The remaining three commercial
sites were tiny isolated (hydrologically and/or geographically) wetlands. Half of the
commercial site mitigation areas were surrounded by a retaining wall and chain link
fence, which is likely a safety feature but precludes some wildlife utilization.
The projects that appeared to have the most ecologically beneficial mitigation
areas were the linear (e.g. pipeline) projects. The file review revealed that these projects
had multiple small impacts and mitigated for them all in one larger mitigation area. In
the cases of all three pipeline projects (Florida Gas Transmission Company Phase 5
Expansion, TBW Brandon South Center Pipeline, and Florida Gas Transmission Pipeline
Phase 4) these mitigation areas were all located off site in rural areas. In the case of both
Florida Gas Transmission projects, the mitigation areas were adjacent to a transmission
line Right of Way in a rural (low density) residential area. These mitigation areas
benefited from the location in that they were surrounded by a large upland buffer, which
serves as wildlife habitat and improves water quality by filtering nutrients through
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vegetation prior to entering the wetland. The TBW Brandon South Center Pipeline
mitigation area is located within the Alafia River State Park. The benefits of the 2
mitigation areas within this project are that they are located within a large tract of land
protected by the state, there is no development within the park with the exception of some
access roads used by park personnel only, and they are bordered by a large upland buffer
providing habitat and water filtration as well as by adjacent wetlands and/or water bodies.
Many critics of wetland mitigation, including Kevin Erwin (1991) and Craig
Pitman and Matthew Waite (2009), have argued that there is no agency follow up and
many mitigation sites are not constructed at all or do not possess the hydrology to form
wetland characteristics. Yet this criticism does not appear entirely warranted in
Hillsborough County. Although the file review only contained 70 successful mitigation
projects, all of the 100 project files revealed that the permitted mitigation was created by
the owner/developer and monitored by EPC staff. There were 2 projects in the file
review that did not possess adequate hydrology to maintain wetland functions but were
released from monitoring and maintenance requirements. These projects were Rivercrest
Phase 2 and Sun City Center North Pod D. Overall, results show that EPC adequately
monitors mitigation areas. In some cases, EPC released the mitigation area from
monitoring requirements even though it did not meet success criteria; however file
research revealed that typically this is after many years of attempted remediation. Many
of the mitigation areas also were not released from monitoring and maintenance
requirements at the end of the required 5 year period. Remediation efforts took several
years longer than the initial 5 year monitoring period. Among the 100 files reviewed, it
appears that only after several remediation attempts did the EPC release a mitigation area
that did not meet the permit criteria.
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Chapter Six: Conclusion
Wetland Mitigation Changes Over Time
The results indicate that EPC provides adequate oversight of wetland mitigation
projects; however, the field results indicate that some wetlands degrade (into noncompliance) after time. The field reviewed projects were released from monitoring
between 2005 and 2013. Projects that potentially degraded after release from monitoring
were all released in 2010 and 2011. The oldest mitigation area (Noelle-Purcell) that was
included in the field review was released from monitoring in August 2005. The
mitigation areas within this site contained minimal nuisance vegetation (near 0%).
Aerial and/or herbaceous beneficial vegetative coverage within that project’s mitigation
areas was 85-95%. Time does not appear to be a factor in this data set. Data sets with
older mitigation sites might provide more information (i.e. correlation) on mitigation site
degradation over time.
These data indicate that a longer monitoring period may be necessary in order to
prevent wetland mitigation site degradation. Mitsch and Wilson (1996) are among those
who agree that a longer monitoring period by regulatory agencies is necessary. EPC does
require an extended monitoring period for sites that do not meet success criteria within
the required time. Projects that have had ongoing problems (vegetation survivorship
and/or excessive nuisance vegetation) might benefit from an extended monitoring period
instead of being released as soon as the success criteria are met. One option may be to

70

require that the mitigation area meet success criteria for at least 2 full years without
regular maintenance activity prior to release.
The data also show that EPC exhibits thorough oversight in that all projects
within the file review were monitored by the agency. While some projects may have
been released without fully meeting agency requirements, EPC ensured they were created
and enforced compliance for at least 5 years. Many mitigation sites required replanting
when desirable coverage requirements were not met. Some researchers have found that
there is minimal regulatory oversight for wetland mitigation in some instances resulting
in in the mitigation area never being constructed (Pittman and Waite 2009). Lack of
monitoring does not appear to be a problem in Hillsborough County.
The Hillsborough County EPC provides (in most cases) easily accessible, clear,
and concise records on all of their wetland mitigation projects. The file review provided
reviewer notes on each site visit, documentation of phone and email correspondence with
the permittee or their representative, corrective action requirements for each wetland,
mitigation plans, and much more. The primary limitation of EPC files is that the
mitigation acreage cannot be easily determined through a file review. EPC does not
issue permits similar to ACOE or SWFWMD. They are an entity of the Hillsborough
County government, which issues a “construction plan approval” document instead of a
permit. The construction plan approval does not contain information on impacted
acreage or mitigation (type, size, or requirements). EPC issues a “conceptual
authorization” at the beginning of the review process. This document authorizes certain
wetland impacts (documenting impact acreage); however, it may not provide mitigation
acreage. If mitigation acreage is provided in the conceptual authorization, it may change
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during the construction plan approval process. There is typically no (easily identifiable)
document within the EPC mitigation file that identifies the mitigation acreage.
Therefore, an analysis of EPC mitigation can provide information on compliance, but not
(easily) total mitigation acreage gain or loss.
Additional research on Florida wetland mitigation success might include a
comprehensive review of mitigation projects monitored by one or more of Florida’s 5
water management districts. Additionally, a larger data set (greater than 20 sites) for
field reviewed projects would aid in the understanding of mitigation success after agency
release. A more thorough analysis of each mitigation site at the time of agency release
versus the current condition (detailing specific deviations in file and field reviews) would
be necessary in order to quantitatively and qualitatively determine mitigation degradation
over time.
EPC is currently pursuing such a study, receiving a U.S. EPA grant to provide a
detailed assessment of mitigation areas that have been released from monitoring. This
project includes delineating the mitigation area boundary, identifying plant species,
assessing tree diameter and height, and whether or not the mitigation area still meets the
permit criteria that it did when it was released from monitoring. The study is expected to
be complete by April 2015 (personal communication with Mike Thompson, Richard
Batty, Chris Cooley, and Dawn Hart – EPC staff, 2014).
In cases where mitigation was provided but was constructed with a wildlife
barrier (e.g. chain link fence), these mitigation areas will not function as well as natural,
undisturbed wetlands. Projects that provide mitigation areas with larger upland buffers
and/or barrier to human activity are more likely to be ecologically beneficial in that
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wildlife will not be deterred by human or domestic animal interference. Examples of this
type of mitigation area are the Florida Gas Transmission projects and the TBW Brandon
South Center Pipeline project. Regulatory agencies should take many factors into
account when permitting mitigation areas. These factors include avoidance of isolated
mitigation areas surrounded by development/concrete, attempting to incorporate open
space around the wetland, and requiring longer monitoring periods for problem sites.
Uniform Mitigation Assessment
More research is needed to adequately determine what is needed to ensure that
wetland mitigation provides the functions it is intended to replace. Additionally, more
information is needed to adequately define a “functioning wetland” so that low
functioning mitigation areas are not permitted. Currently, there is no standard for
researchers to assess mitigation areas. Some studies review permit criteria, as in this
thesis. Some researchers assess hydrology as a measure of success or failure while others
have examined wildlife abundance, desirable vegetative cover, or plant diversity as a
measure of functionality.
A uniform assessment of wetland mitigation areas should incorporate several
different areas of functionality. The NRC (2001) asserts that the functionality of a
mitigation area should also be compared to the functionality of the impacted wetland.
Characteristics that should be analyzed in both impacted and replacement wetlands
include location, water quality, water source, water retention, water quantity, soil,
topography, flora, and fauna (NRC 2001). In many cases, a review of permit criteria
alone does not give an adequate analysis of a mitigation area. The NRC (2001) reports
that many ACOE Section 404 permits lack performance standards and do not specify
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basic requirements for the mitigation area. In these cases, permit compliance does not
necessarily mean functional success.
It is important to assess the reference (or impact) wetland prior to analysis of the
mitigation area in order to understand the functions to be replaced by the mitigation area.
Additionally, surrounding wetlands in the watershed should also be analyzed prior to
wetland mitigation assessment in order to understand the functions that the landscape can
support. If adjacent wetlands cannot provide adequate water quality due to pollutants in
the watershed, and a mitigation area receives un-treated runoff, it may not meet water
quality standards. A mitigation area with poor water quality could adversely impact
aquatic life such as fish and amphibians.
Acreage must also be a factor in mitigation assessment. Mitigation areas should
be delineated and the acreage documented. It must then be compared to the permitted
acreage of impacted wetlands. The actual mitigation acreage must be at least the same
size as the permitted acreage in order to fully offset impacts. In some cases, inadequate
hydrology may be the reason for insufficient wetland mitigation acreage. If the
mitigation area is not functioning as a wetland due to inadequate hydrology, the acreage
may be far less than what was permitted and therefore will not offset the wetland impacts
as intended.
Each mitigation area should be given a score based on (at a minimum) hydrology,
percent desirable vegetative coverage, percent nuisance vegetative coverage, location (i.e.
rural vs urban area) and wildlife utilization. Other potential areas to score include water
filtration capacity (i.e. phosphorus and nitrogen uptake), soils, and floodplain storage
capacity. The location score of the mitigation area should be the same as the score for the
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impact wetland if it was constructed on site (i.e. if the impact wetland is in an urban area
both it and the mitigation area will have a low location score). The scoring should
include specifics regarding tree height and canopy coverage at different stages of the
mitigation area. Scoring should also account for understory loss as the canopy matures
and light dependent species are shaded out. Once all of the areas of the mitigation area
have been scored, it can then be compared to adjacent natural wetlands within the
watershed (if any). The mitigation area should be compared to natural wetlands in the
same successional stage. If the mitigation area contains young trees with low canopy
coverage, it should be compared to a similar natural wetland. The mitigation area should
not be held to a higher standard than the surrounding natural wetlands.
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Appendix A

Project Name

South Hampton

Moss Landing

Parkview Point

Beneficial Vegetation 0bservations
M1 - Taxodium distichum (bald cypress), Fraxinus caroliniana (pop
ash), Nyssa sylvatica (black gum), Ulmus americana (American elm),
Magnolia virginiana (sweetbay), Pinus elliottii (slash pine), Acer
rubrum (red maple), Hypericum spp (St. John’s wort), Myrica cerifera
(wax myrtle), Sagittaria latifolia (arrowhead), Pontederia cordata
(pickerelweed), Cephalanthus occidentalis (buttonbush), Juncus effuses
(softrush), Iris virginica (blue flag iris), and Panicum hemotomon
(maidencane); M2 - T. distichum, F. caroliniana, N. sylvatica, U.
americana, P. elliottii, A. rubrum, Hypericum spp, M. cerifera, S.
latifolia, P. cordata, C. occidentalis, J. effuses, I. virginica, P.
hemotomon, Spartina bakeri (sand cordgrass), Bacopa monieri (water
hyssop), and Saururus cernuus (lizard’s tail)
T. distichum, M. cerifera, U. americana, Liquidambar styraciflua (sweet
gum), Quercus laurifolia (laurel oak), Osmundastrum cinnamomeum
(cinnamon fern), A. rubrum, P. elliottii, Comelina spp (dayflower), and
M. virginiana
MA1 - P. cordata, P. hemotomon, S. latifolia T. distichum, F.
caroliniana, Baccharis halimifolia (salt bush); MA2 - S. bakeri, M.
cerifera, T. distichum, A. rubrum, Polygonum spp (smartweed), and P.
hemotomon; MA3 - J. effusus, P. cordata, A. rubrum, Q. laurifolia, and
S. latifolia; MA4 - S. latifolia, P. hemotomon, A. rubrum, and B.
halimifolia, MA5 - P. hemotomon, T. distichum, A. rubrum, M. cerifera,
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Nuisance Vegetation
Observations

None

Ludwigia peruviana (primrose
willow) and Urina lobata
(caesar's weed)
MA1 - L. peruviana, Eupatorium
capillofolium (dog fennel), and
Sesbania spp (rattle bush);
MA2 - Panicum repens
(torpedo grass), Spirodela
punctata (duckweed), and L.

and Hydrocotyl spp

Spray Miser

Diamond Hill

Dunkin Donuts - Dale Mabry
Carriage Point aka Ekkwill
Subdivision
Riverview Convenience and
Auto Parts Store
Citrus Falls Commons

Courtney Palms Apartments

peruviana; MA3 - none; MA4 L. peruviana and P. repens;
MA5 - P. repens and S.
punctata

Avicennia germinans (black mangrove), Spartina alternaflora
(saltmarsh cordgrass), and Spartina patens (saltmeadow cordgrass)

None

M2 - A. rubrum, M. cerifera, J. effusus, T. distichum, Polygonum spp,
Salix caroliniana (carolina willow), Comelina spp; M3 - A. rubrum, T.
distichum, Hydrocotyl spp (pennywort), Ludwigia octivalis (Mexican
primrose), J. effusus, P. hemotomon, B. halimifolia, Polygonum spp, F.
caroliniana, M. cerifera, Q. laurifolia, and Quercus nigra (water oak);
M4 - M. virginiana, M. cerifera, Polygonum spp, F. caroliniana, P.
hemotomon, Juncus marginatus (grassleaf rush) Q. nigra, and other
naturally recruiting desirable grasses and rushes

M2 - Imperata cylindrica
(cogongrass), L. peruviana, and
U. lobata; M3 - L. peruviana
and U. lobata; M4 - L.
peruviana, U. lobata, and E.
capillofolium

T. distichum, Schoenoplectus spp (bulrush), Andropogon spp
(broomsedge), Hydrocotyl spp, B. halimifolia, and A. rubrum

L. peruviana, E. capillofolium,
Sesbania spp, and Schinus
terebinthifolius (Brazilian
pepper tree)

S. caroliniana, B. halimifolia, A. rubrum, and T. distichum

I. cylindrical and L. peruviana

T. distichum, F. caroliniana, A. rubrum, Polygonum spp, P. cordata,
Ulmus americana, J. effusus, and S. caroliniana

U. lobata

T. distichum, S. latifolia, Polygonum spp, Schoenoplectus spp

Hymenachne amplexicaulis
(West Indian marshgrass),
Typha latifolia (cattail), and P.
repens

T. distichum, P. cordata, J. effusus, Schoenoplectus spp, Nymphaea spp
(blue water lily), P. hemotomon, and M. cerifera
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L. peruviana

Fishhawk Ranch Phase II
Parcel II

Florida Gas Transmission
Company Phase V Expansion

Rivercrest Phase 2

Wexford Apartments

TBW Brandon South Center
Pipeline

Fishhawk Ranch Phase II
Parcels LMN
Lakewood Commercial
Property

L. latifolia, O. cinnamomeum, Hypericum spp, A. rubrum, T. distichum,
J. effusus, P. hemotomon
Wetland C-1 - T. distichum, P. hemotomon, L. octivalis, Polygonum spp,
S. cernuus, S. latifolia, Andropogon spp, B. halimifolia, J. effusus, and F.
caroliniana; C-2 - A. rubrum, B. halimifolia, F. caroliniana, Cyperus spp
(flatsedge), Andropogon spp, Setaria spp (foxtail), M. cerifera, T.
distichum, S. latifolia, and Hydrocotyl spp

S1/S2 - Andropogon virginicus (broomsedge bluestem), Centella
asciatica (spadeleaf), Illex cassine (dahoon holly), M. cerifera, S. bakeri,
J. marginatus, B. halimifolia, Xyris spp (yellow eyed grass), Lagnathes
caroliniana (red root), Canna flaccida (golden canna), A. rubrum ,
Serenoa repens (saw palmetto), C. occidentalis, Polygonum spp, and
Cyperus spp; S3 - P. hemotomon, S. latifolia, M. cerifera, J. effusus, P.
cordata, I. cassine, and C. occidentalis; S4 - M. cerifera, I. cassine, T.
distichum, P. cordata, and C. occidentalis
S. bakeri, B. halimifolia, U. americana,T. distichum, S. caroliniana, P.
cordata, Polygonum spp, J. effusus, S. latifoia, Q. laurifolia, A. rubrum,
and C. occidentalis
Mitigation area 1-A - C. occidentalis, M. cerifera, T. distichum, P.
cordata, Hydrocotyl spp, P. hemotomon, and F. caroliniana; 1-B - C.
occidentalis, P. cordata, T. distichum, Hydrocotyl spp, Cyperus spp, P.
hemotomon, M. cerifera, Solidago spp (goldenrod), N. sylvatica,
Andropogon spp, Polygonum spp, and F. caroliniana
T. distichum, Equisetum spp (horsetail), Schoenoplectus spp, F.
caroliniana, P. cordata, and P. hemotomon
F. caroliniana, S. caroliniana, A. rubrum, T. distichum, C. occidentalis, S.
bakeri, and Polygonum spp
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L. peruviana

C-1 - P. repens and I. cylindrica;
C-2 - L. peruviana and Typha
spp

S1/S2 - E. capillofolium and L.
peruviana

L. peruviana, Typha spp, and
Alternanthera philoxeroides
(alligatorweed)
1-A - P. repens; 1-B - P. repens,
L. peruviana, and E.
capillofolium

Typha spp

L. peruviana and P. repens

A. rubrum, P. elliottii, I. cassine, Q. laurifolia, Cornus foemina (swamp
dogwood), P. cordata, Cyperus spp, Woodwardia spp (chain fern), S.
Montague Street Extension to
bakeri, P. hemotomon, Sabal palmetto (cabbage palm), S. latifolia,
Hillsborough Ave
Andropogon spp, B. halimifolia, M. cerifera, L. styraciflua, Thalia
geniculata (fireflag), and Schoenoplectus spp
S. bakeri, A. rubrum, B. halimifolia, P. hemotomon, Andropogon spp, F.
Florida Gas Transmisstion
caroliniana, U. americana, T. distichum, L. octivalis, and Polygonum
Pipeline Phase IV
spp
Wetland M1 - M. cerifera, Woodwardia spp, Blechnum serrulatum
(swamp fern), T. distichum, P. elliottii, A. rubrum, S. latifolia, and C.
Noell-Purcell
occidentali; M2 - T. distichum, C. occidentalis, M. cerifera, Q. laurifolia,
P. elliottii, P. cordata, A. rubrum, U. americana, and Spirodela polyrhiza
(giant duckweed)
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None

I. cylindrical and Cynodon
dactylon (Bermudagrass)

M1 - Polystichum munitum
(sword fern)

Appendix B Field Verification Photographs
South Hampton Mitigation Area 1 1

South Hampton Mitigation Area 2
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Moss Landing

Parkview Point Mitigation Area 1
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Parkview Point Mitigation Area 2

Parkview Point Mitigation Area 3
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Parkview Point Mitigation Area 4

Parkview Point Mitigation Area 5 2
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Spray Miser

Diamond Hill Mitigation Area 2
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Diamond Hill Mitigation Area 3

Diamond Hill Mitigation Area 4

89

Dunkin Donuts Dale Mabry

Carriage Point aka Ekkwill Subdivision
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Riverview Convenience and Auto Parts Store

Citrus Falls Commons
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Courtney Palms Apartments

Fishhawk Ranch Phase II Parcel II

92

Florida Gas Transmission Company Phase V Expansion

Rivercrest Phase 2 Mitigation Area S1/S2
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Rivercrest Phase 2 Mitigation Area S3

Rivercrest Phase 2 Mitigation Area S4

94

Wexford Apartments

TBW Brandon South Center Pipeline Mitigation Area 1-A
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TBW Brandon South Center Pipeline Mitigation Area 1-B

Fishhawk Ranch Phase II Parcels LMN

96

Lakewood Commercial Property

Montague Street Extension to Hillsborough Ave

97

Florida Gas Transmisstion Pipeline Phase IV

Noell-Purcell Mitigation Area 1

98

Noell-Purcell Mitigation Area 2

Footnotes – (1) photos from South Hampton site assessment were lost and retaken in January 2014. All other
photos were taken in September and October 2013
(2) Parkview Point Mitigation Area 5 (MA5) was not assessed during the first site visit in September 2013. It was
assessed during a second site visit in January 2014.
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